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avIcilM i-i the world of the Apple Graphics Tablet. The Tablet la a 
j-^ ^ il»wli i> whit h loiivi'tls tue position and movements of a special pen 

lulu numbers which your Apple can use and understand* The programs, 
or "ioI twure", supplied with your Tablet tell the Apple how to draw 
picture! on its high-resolution graphics screen, using the infor- 
uni Inn uupplied by the Tablet* These programs turn your Apple and 
J tablet Into an artist's sketchpad, an engineer's drawing board, or a 
uuit hewn Ic lan's chalkboard* With the Tablet and the supplied programs 

I '-in draw freehand pictures on Che Apple's screen, or use Che Apple 

to draw straight lines, rectangular boxes, open frames, or tiny dots. 
Ttla pictures you creace can easily be saved on Apple diskettes and 
■p- m£ Facalled anytime you want* You can use the Apple to calculate the 
rtroiiM and distances of shapes and lines you draw on the Tablet, and 
(Kin .an change the scale of the figures you draw. 

Thin is the Operation and Reference Manual for the Apple Graphics 
•*7 «•£ Tab!** I - I'lii* (ir.iphics Tablet Is a "hands-on" product, and the best way 
in Learn how to use It is to cake pen In hand and scare experimenclng. 
Hum til tlili book is based on Che assumption that you have the 
Uripllli'N l.ilili-i net up In front of you, and are following and doing 
iitH aUMVl* M It is presented* If you cry to learn how to use the 

t-*J S "able I win i imlng this manual (or even worse, read the manual 

will i actually using the Tablet), you might pick up raosc of the 

I tap la l L'uaMaildft- but you'll never master Che more powerful functions 
•il Itta fab. el* BO read Che manual, repeat the examples, and don't be 
*t i.i.i in expel iiiu'iit. 
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P «B 

^ The rirm Dhapter ol this book describes how to set up your Tablet, 

Mini wImi yim ii I In order to use It. Chapter 2 introduces you to the 

I- 1 OraphU ■ UM-I «tort wore. This is a set of programs which allow you 

In um* I in* I Nh I Ml to draw pictures on the Apple's high-resolution 
» . «. < i •• •>■ ihmii. You do not need to know much about the Apple In 

"Uli" i ihi' hmphlcs Tablet- In fact, all you really need to 

-m knew l« hue in turn It on* Once you start using the Tablet software, 
ll will uulilf you tmcli step of the way. You do not need to know how 
in wilii. |M.i U inin» in uue the Tablet skillfully and efficiently. 

ii v hi bum* Imw tu program, you may be Interested in Chapter }• U 

Pm "III alvn yiiu »*l«tanc« In modifying the Graphics Tablet software to 
^a> faur liking. Including adding your own features to the Tablet Beau* 

lli» if *i I-" liiatructlona on Interfacing directly to the Tablet's 

£7l e£ ItfOWfe. ymi ran write your own special-purpose programs thai will 
Mm Tab I at i Mating* of the program which operati* the T.ihl.M n*- 
^ ■ii|i|inail hi append 1 In D. 

B 1 



It you see the symbol 

It means that the following paragraph contains Important Lnformacton 
about some Tablet behavior that you might not anticipate. The symbol 

iaeans that the following paragraph contains special information you 
should note. Read these hoc t I ana carefully. 

Above all, feel tree to play around with the Tablet. The Apple 
Graphics Tablet is easy I" learn, easy to use, and hard to mesa up. 
With some simple maintenance (described In Appendix A), your Tablet 
will give you years of enjoynent and use. So sit down at your Apple, 
take pen in hand, and turn to Chapter 1. We'll let you--- 
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CHAPTER 1 

GETTING STARTED 



ft Wh.it You Will Need 

•) Unpack ing 

>> Plugging * n 

' Installing the Interface 

•I Backing Up the DUkette 

'» Start InR Up 

10 The nana Overlay 

10 Al lining the Menu 



WHAT YOU WILL NEED 



To use Che Apple Graphics Tablet with Its supplied software, you will 
need the following: 

1) An Apple II or Apple 11 Plus computer, with 48K bytes of 
Random Access Memory (RAM); 

2) If you do not have an Apple II Plus, you will need an 
Applesoft Firmware card (part number A2B0009), or an Apple 
Language System (part number A2B0006) with a BASICS 
language diskette; 

3) An Apple Disk II plug-in controller card with at least one 
Disk 11 disk drive; 

4) A color or black-and-white video monitor* 

In addition, you may wish to have additional Disk II disk drives and 
controller cards. 



Tne Graphics Tablet wait designed to work with most present and future 
Apple 11 hardware and uul twnre. However, the supplied programs which 
operate the Graphics Tablet are designed to work with the Apple 11 DOS 
disk operating - --■ . i ■ ■■ -luini 1.2 and up. The Graphics Tablet 

software will not operate under previous versions of DOS or In -in 
Apple Pascal environment • 



It is helpful (but mil noCMIMary) to have read the following manuals: 

1) The Applesoft Tutorial (product number A2L0018) 

Welcome and Chapter 1 

2) Do's And Dout's Ol DOS (product number A2L0012) 

Preface through Chapter 2 

If you are using the Apple Language System, by sure to read: 

Apple Language System (product number A2L0024 ) 

Chapter 3: Using BASIC 
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UNPACKING 

Your (■rapt) Id Tablet package contains ten items: 

1) The Graphics Tablet and its attached 

cable. 

2) The Graphics Tablet's Indicator pen and 

Its attached cable. 

J) A printed-clrcult board (the Graphics Tablet 
Interface card) 

4) A mylar "menu" overlay. 

•>> Two "GRAPHICS TABLET SUFTWARE" diskettes. 

b) A piece of die-cut, double-sided 
foam tape. 



I) A warranty card. 

B) A packing list. 

9) This manual. 

|j *fj 10) ri static cloth. 

If ? 



hsve the puck iug material in case you wish to transport your Tablet — 
ur In the unlikely event that you must return your Tablet to your 
dealer lor service. If you did not fill out your warranty with your 
•LJ a^ Apple dealer before you brought your Graphics Tablet home, send it in 
now — not only does this ensure that any warranty repair your Tablet 
— ^aa may need will lie done as quickly as possible, but it also puts you on 
^ i lie iiwillttiK. I I'll lor CONTACT , the Apple users' newsletter that keeps 
you Inlormed ol updates and new products. 



6 * PLUGGING IN 



— _ ***** Special Note ***** 

*W lie lure connecting or disconnecting 

ANYTHING 

^ I aaj on the Apple or 

the Graphical Tablet 

■ Til KM UPF THE POWER. 
Th I it In o mic. I • 



H W J Maaaa pay ■paolal at (anil tola wanilup,* it you try in iiprl 

HI il I ■ * i'miihi I . ■ i.i, Iimm iii. Itinltle ol yum Applv when lite poVtH 

( it mm, mm ii< in n niittii I'lianra iimt yon wmi •* *u>< lla alwrroiili a 



The Graphics Tablet and in. pen connect to tin- Interface «ar<l, wh|. h 
in turn , ■ 1 m , ■. ■ . into one of the light peripheral connector Blot* In l lit* 
Inside ot the Apple, along the Back ot the main board. The ruble* 
attacned to the Tablet and the pen terminate in iiiuall socket B, which 
fit over two nets ot pins on the Interface card. The BOcketn 'ire 
spaced and keyed so that it is very difficult to attach I hew 
incorrectly. 

Handle the Interface card as you would handle a higil-qual Ity , 
expensive phonograph record. Grasp it only by the corners or edge**, 
ana try not to touch the delicate components or pins, bon't grasp the 
card by the gold "fingers" — they are the medium through which the 
Apple coiauunicates to the Tablet and their efficiency is decreased II 
they are dirty or scratched. The Interface is a precision instrument 
and should be treated with care- 




first attach the Tablet *n pen to the interface card. Place the 
interface card on a 1 lal nurture with the components face up and the 
B ola "fingers" near em you. Take the connector at the end of the 
caule from the Tablet's pen. Notice that the four tiny round holes on 
tue oottoo of the connector are to correspond to the set of four 

pins in the upper right cor tic I "I the Interface card. Gently slide 
tills connector over the set ol plmi. There should be some space 
between the card and the connector. Hie finished connection should 
look line this: 
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i«ow attach the Graphics Tablet to the Interface card. Take the 

stor .it ihe end of the cable from the Graphics Tablet. Gently 

■llda tha connector over the set of pins near the top middle of the 
totaclaca card. When the connector is properly attached there should 
~1 rioiix> space between it and the card. The finished connection should 

look like this: 
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INSTALLING THE INTERFACE 



Co install the Graphics Tablet Interface card (which you have already 
fcj ^0 connected to the Tablet and its pen) Into the Apple, you will simply 
plug the Interface card into the back of the coQputer, as follows: 



V 



™ I. Turn off the power switch at the back left corner of the Apple. 

This is important to prevent damage to the computer. Don't unplug the 
Apple, just turn it off. If you unplug your Apple, you Isolate it 
I COM the common earth ground and your Apple and Tablet Interface card 
eoula be in danger I roio static discharges. 



i. Kcmove the cover from the Apple. Do this by pulling up on the 
back edge of your Apple's lid until the corner fasteners pop apart, 
then slide the lid hack and lilt It oil. 



i. Before pro. -."-din,;, touch your hand to the metal power supply case 
Inside your Apple* this will remove any stray static charges from 
your hands, yo you do not damage the static— sensitive components on 
the Interface card* 

tu -A 

^ m *>. Inside the Apple, across the rear of the main green board, are 

eight lon&t narrow sockets called Peripheral Connectors, or "slots". 

P ' I'lie leftmost slut (looking from the keyboard end) Is called "Slot *0" 

and the rightmost is calLed "Slot »7". The Interface card will 

C ' Bat "l' t ' rdte in a »y alot except #0, but it is customary for the Tablet to 
uae Slot #5, the third one from the right. 

tl 1 aQ 5. Grasp the upper corners of the card between Che thumbs and 

loraf lngara ol both hands. Insert the gold "fingers" of the Interim. 
\ £M ,iird Into the chosen slot in the back of the Apple, rear edge I'lr-.i. 
*^ I ^ m l.vutly push tiie I runt edge ol the card down until It la level Mid 



1 iruiy seated- 



o. Take the two cables wtilch you have connected to the Interface 
card* On the coble .it etched to the pen there la a black plastic 
fitting This Is called a strain relief. There Is a hole running 
lengthwise along the bottom of the strain relief, with a slit running 
tiie length of the hole, fry the silt open with your fingernail and 
slide the cable from the Tablet through the slit and into the hoi.-. 
Trie finished strain reliel should look like this: 




rtow take the strain r«- 1 1 •■ t with its "toll" on top and pointing out the 
hack ot the Apple and slide It Into the leftmost of the two smaller 
vertical notches In the hack of the Apple's case. Slide it down to 
the bottom ul the notch. ll should be a tight fit. If it doesn't 
slide all the w.iy down l lie first tlae, pull tt out and slide it back 
in again. The plant Lc hi pllabLe enough so that It will conform to 
tiie slot's width alter about three or four insertions. 




7. Snap tne top back onto your Apple. I'lace the Tablet on a flat 

surface near your Apple, close enough thai the pen can easLly 

reach all parts of the Tablet surface. Make sure that your disk 
drive and video monitor are connected properly. 
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BACKING UP THE DISKETTE 



NOV that your Graphics Tablet is all hooked up, it'6 a good time to 
think about an Important rule of thumb. "What rule?" you might ask. 
Ine rule is this: Always keep at least one backup copy of any diskette 

whose information you wish to keep. 

The value of a backup copy cannot be overemphasized. Right now, if 
you were to drop both your Graphics Tablet Software diskettes, and 
your pet turtle started nibbling on them, or somebody mistook them for 
utjuare, black Frtabecs, or some other catastrophic event occurred 
which would render them both unreadable, then your Graphics Tablet 
would be almost useless. Honest. You'd liave to write all new 

programs yourself, or buy another Graphics Tablet Software diskette. 

In order to use your Tablet. 

Take a look at the two Graphics Tablet Software diskettes that came 
witn your Graphics Tablet. Notice chat one of them has a small piece 
of silver tape over the rectangular notch on its edge. This piece of 
tape is called a write-protect tab. The write-protect tab tells the 
Apple not to store any more information on the diskette in question. 
Tne tab assures that none of the Information on the diskette will be 
accidentally written over. Store this write-protected diskette In o 
safe place, and use it as your backup copy. 

Fortunately, you know better than to leave your Graphics Tablet 
diskettes lyln a around wiiere Chey might 6c damaged by heat, your pet 
turtle, or strou magnetic fields. However, you may want Co be really 
caretul and keep two backup copies instead ot just one. Keeping more 
than one Backup copy insures tnat your programs will be safe even if 
one of your uackups is accidentally destroyed. If you don't know liow 
to go auout maKing copies of the Graphics Tablet Software diskette, 
see Appendix a in litis manual lor instructions- 



Uon't put your Ur.ipliliti lahlol Nollwure dlnkctten, or any oilier 
diskettes, 00 tap 111 the tablol LlOOtfJ lit iwignel le lie hi will wipe 
out any lni urm.ii ton on tha diakeiieii. 



STARTING UP 



Alter you've reassembled your Apple and It* peripherals and everything 
is In order, place your Graph lea Tablet SoCtwara diskette Into Drive 
1. Kemeuber to use the one tn.it does not naVO the sliver write- 
protect tab over the rectangular notch on It" edge. Now turn the 
power on and "boot" the diskette. (If you don't understand what this 
■■ii, Vrufl Uon't kick your diskette, but re. id the section called 
HOOTING UUS in Chapter 2 of your DOS manual, or Chapter 3 in the 



I 



Language System Manual if you have an Apple Language System.) The disk 
drive will whirr and click for about 15 seconds, Chen the Graphics 
Taolet logo will be displayed: 



ft 

grappa® 

PRE$$ ESC FOR niHV 



To oegin your encounter with the Tablet* press Che C3 k*y« lne 
screen will display the t-raphlca Taolet "dLLLu Menu", which Is a list 
ol things you can d<i win. your Graphics Tablet Software diskette. 
You'll b« using tlu- NKNU ALIGNMENT program first. 



THE MENU OVERLAY 

Included in your Urapblca tablet package is a mylar overlay called the 
"Graphic* Tablet Menu". You will be placing this overlay in the 
center ol the rccemied area on the Tablet • The overlay divides Che 
surface ol tlu- Tan I fi Into dlllerent areas, and each area has a 
different meaning. l'-in ol the overlay represents the Apple's high- 
resolution graphics screen, and another port lets you select wlilch 
functions ol the Tablet you want to use. 

Once you attach HiIn overlay Co I he Tablet, you need to tell the 
Apple ttte exact local Ion ol I In- overlay on Che surface of the Tablet, 

and the Apple will help y take mire iliat you've put the overlay on 

correctly. 



ALIGNING THE MENU 

before you use tne Tablet, you must IIcmI place the overlay on the 
Taolet and align it. There Is a program on your diskette which will 
assist you in aligning your menu overlay properly. From the Graphics 
TaDlet HELLO menu, press Q to select tin* ill.HH ALIGNMENT program, and 
tnen press ^y^^LaV - 

The alignment program tells you what slot your Interface card is 
plu b6 ed into and Chen creates .111 Information file on your dlsketce. 
Tne name of this file Is TAB. IM-ukMaTIuN . All other programs which 
use the Tablet can read the vital information about your Tablet and 
menu from this file. After you rim the HKNU ALIGNMENT program once, 
you need not run it again, unless you remove your mvnu overlay from 
the Taolet or use your Tablet with a different pen. 
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llie MENU ALltiHHBHT program will & uide you in attaching and aligning 
the menu overlay. All you need to do is read its instructions 
carefully! and do Just as it requests. It the menu ever comes loose 
Iruu the Tablet during the alignment process, press the [ESC] *ey to 
re-start the whole procedure. 

You'll be using four sualL circles of thin double-sticky foam tape, 
included with your Tablet, to attach the menu to the Tablet surface, 
btlck a small circle of tape directly under the target circle In the 
upper-left corner of the menu overlay, and place the overlay in the 
center ot the recessed area of the Tablet. Stick the overlay to the 
lab let surface* 

Use the Graphics Tablet's pen to point to the small circle in the 

upper-lett hand corner of the command box labelled KESKT. Hold the 
pen perpendicular to the surface, and carefully press straight down 
until the point retracts into the pen, making sure that the point of 
the pen does not slip out of the circle. 




now ta*e the pen and point to the small circle at the lower-left 
corner ot the overlay, nold the pen straight and press down. The 
Apple will now determine whether the overlay is straight or crooked. 
If it is straight, the screen will display "ALIGNED** and you can 
proceed. 11 the overlay la cruufcudi tlHJ program will ask you to swing 
the bottom edge ol the oveil.iy a Utile 1*1 WW utile. hove Hie overlay 

just a little In the proper dlrotli mil try again. Continue until 

the screen display* "alilnuj". Place circle* o| tape under the 
remaining three large! circles Blldiil I »h I hem I In. I to the Tablet 
surface. You may want to pre:. . Id awl t lie program and then re- 

HUrt it to make sure you dldu'l BCC luVltl ally move I he overlay when you 
were taping down the corners. 

how lollow the arrows displayed 011 (In- hi rei-n ami preMH the pen down 
In each small circle in all fuui curiwri ol l he overlay, be very 

Careful] Make sure that you'ie holding the pen Straight up-and-down, 
and that the point ot the pen dues not stray oulnlde of Che 
turret. II you da it correctly, you will he rewarded with the 

naagfl 
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REkTIHG ThBLET INFORMATION FILE 



it you get any other message, you probably slipped somewhere, or the 
overlay isn't centered on the Tablet surface. Try it again. 

Once the overlay is align ed, the Apple will return you to the Graphics 
Taolet logo. Press to b eC Co che proft"" again. Now you 

can start using your Grapnics Tablet. 

(It you want to be really sure that your menu is properly aligned, 
you can run the HKUU ALIGNMENT program again. Leave the menu taped 
down and just poke the proper points with the pen. If everything goes 
well, then your menu is well-aligned. If not, repeat the MENU 
nLlGithhNT procedure.) 
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CHAPTER 2 

THE GRAPHICS TABLET SOFTWARE 
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34 Opening the Window 
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3; Reset 
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43 Prismatic Apple 
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GET READY 



To start using the Graphics Tablet, go to Che Graphics Tablet logo, 
eitner by re-booting the diskette, completing the MENU ALIGNMENT 
program, or typing 

HUN HELLO 

Press C3 . iJow press Q to select GRAPHICS TABLET u) FT WARE and 
f^^g^J . Tin' .li .i. will wriirr and 'iliu..; tor a while, and the 

rtpple will present you with a blank screen. (If you get a message 
informing you that the Tablet information file does not exist, press 
IKtTUKN] and run the MENU ALIGNMENT program.) In about three seconds, 

your Tablet will be ready to use. 



DRAWING 

Touch the point of Che Tablet's pen lightly to the surface of the 
Tablet. Hove the pen around. You should see a snail "crosshairs" 
cursor moving around the screen as you slide the pen around. The 
crosshairs are a locator, and the position and motions of the 
crosshairs on the screen correspond to the position and motions of the 
pen on the Tablet. Now press down on the pen so that the point 
retracts, and start drawing. As you draw on the Tablet, the path you 
trace will show up on the screen as a thin white line. 




The top and sides of tin* work log ar<-<i ol tha overlay (the area with 
the fine oesh grldwork) corr.'i.poud to tin- l>ip and two sides of the 
Apple's screen. However, tllO working area on I In- overlay Is slightly 
taller than the screeu. To compensate lor thin dlllerence In height, 
only the upper 2/3 of the overlay's working area Is "mapped onto" the 
screen. The rest, about 2.t Inrhes (b.'ib CM) at the bottom of the 
working area. Is not usually active* (Cor Information on how to use 



14 





J 




* 




9 


& 




if- 




P 




& 






* 




* 








-i 






■ 


1 




1 


a * 


a 




•* 


Cm 


=9 




41 


u • 




U 1 


1 


Li ■ 


4 


u ■ 


'•4 


U 1 
-■ ■ 


t 




■-4 



Hie lull working area, see the WINDOW command. ) You might want to 
llnd the lower boundary of the working area and imrk it with a felt 
t in" 1 pen on the overlay. 



THE MENU 

Along the top of tne Tablet's Mylar overlay are two rows of 22 
squares, tach square in the top row carries the name of a certain 
...".Band „r function which the Tablet software can perform. These two 
ruwa ol squares are called the Tablet Uenu. They let you order 
[unctions for the Tablet as you would order food In a restaurant In a 
foreign country: by pointing to what you want. If you could speak the 
proper language, you would order dinner by telling the waiter what yuu 
would like, but the VaDlet's language consists of thousands of 
magnetic and eLectrical Impulses traveling near the speed of light. 
Noal people can't communicate in this fashion (those who can are 
Mutants, and thus have gone far in the computer world), so you'll have 
lo indicate your choices to the Tablet by pointing at the Menu. 

To invoke a coimand or function, touch the point of the Tablet's pen 
anywhere inside the corresponding square and press down. Hold the pen 
down until you hear the Apple beep, (f you don't hear a beep, then 
you haven't fully activated the command, and you should lift the pen 
and try again. 

The second row of boxes, which carry no name, consequently have no 

function* You can use them for your own programs (see EXTENDING THE 
HKNU In Chapter 3). 

The fallowing pages describe each command and its function. To help 
you locate the square for each command, the section describing that 
loraoand will be headed with a drawing of the menu and a pen pointing 
l«i the proper square. 
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fiiw DELTA lunation lets you adjuBt the precision with Which the |K»« 
drawn on the screen. The Apple subdivides the working area ol Ho 

Tablul Into tii./bU small dots, each one corri'SNoihliii,' "l >e d»l on 

I he Apple ■ to reeo. Ah you move the pen around the uur I are "I III*' 
Tablul, tlu< Apple draws lines hoi ween the du(N ftU imVvrtfv* Tin- 

IHll.l'A roMlIng lei h you control (lie distant' I 1 III" | an move l«*lnrv 

lht> AppK- ill aw*, a line lo I o.-w dul . Ihe I ,„ ||,|,. It hi, r A ■■ 

I. Ill la wttlnR win *»*••■ III* Apple ilmw u lino oath it** yon 

mivv th« pen a veillral IH rkkri ttlMl a I .11 ,l.< .d ,»„. dol I he 
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Tablet, about .039 inches or 0.99/ mm) from the last dot plotted. tll« 
normal value for DELTA Is '&. The largest DELTA value is 12/. Thin 
will make the Tablet draw a DM line nnLy after the pen hM moved a 
horizontal or vertical distance of 127 dots (4.98 Inches, or 12. b cm) 
from the last dot plotted. 

Associated witii the DELIA setting is the Audio Feedback feature. When 
this feature is turned on, the Apple's speaker will ealt a click each 
time die Apple draws a new line. With the Audio Feedback feature 
enabled, you can actually hear ad well as see the effects of different 
DELTA settings. 

To look at or change the current DELTA setting, touch the pen to the 
DELTA command square. Press it down until you hear the Apple beep. 
You'll see the following: 



FAST- DRUM DELTA SETTING 

CURREHT OELTr SETTING IS 2 
AUDIO FEEDBACK IS OFF 



NEU DELTA EQUALS ■ 



The first few lines tell you the current DELTA setting and whether the 
Audio Feedback feature is ON or UFF. The Apple will ask you for the 
new D ELTA val ue. If you wish to retain the current DELTA value. Just 
uret^^E3E2B ■ If not, type ji number between 1 and 127 and press 
BSS^B - Next, you'll be inked whethei fou want cite Audio Feedback 
ON or UFF. Ag ain, it you wish to retain the current setting, just 

preti-t K^^9 • 'Hherwl ■< type the word UN (to produce Che clicks) 
or OFF (to silence the cllcku) and |iren» ^^^^ . The Apple will 
then return you to the picture yon were drawing, with the new DELTA 
and AudLo Feedback settings In elleri. 

Experiment a little with diflerent DELTA settings. Set a cup or 
saucer on the Tablet surface and erica Ltl perimeter several times, 
using different values for DELTA each time. You'll get something 
which looks like this: 
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Turn the Audio Feedback ON and OFF, and use it at different DELTA 
settings. At low settings. It will buzz as you move the pen around; 
«i higher settings, you'll be able to detect distinct clicks. 



THE COLOR MENU 
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The Apple's screen can display six colors: black, white, green, 
violet, orange, and blue (of course, If you are using a black-and- 
white monitor, you'll see only various shades of grey). The Apple 
IbIn you draw on the screen with all of these colors. 

Touch the pen to the command box marked PEN COLOR and press down. The 
Apple will beep, the screen will clear and the message 

CONSTRUCTING COLOR MENU 

will appear at the bottom of the screen. The Apple will proceed to 
dr«w tight colored boxes, surrounded by a grey border. 

Move the pen lightly across the surface of the Tablet. You'll see a 
-i. .11 block drlftLng around the screen (Instead of the usual 

■halta) ■ Use the pen to position the block over the color with 

Which you wish to draw, and press down. The color menu will vanish, 
unil you will be looking at the screen on which you were previously 
rifoWtltl* Now, drawl Tne lines you draw will be in the color you 
••loti.nl. Utianga colors again and keep drawing. All the rules ore 
ihf MM* nnly the colors have been changed. 

II, will 1« you're illumining around tor a new PEN OiLtlH, you decide you 
mm^U^Iho'i want in changv the color you've not, just preMH 

- V I'l.N Cill.OK will not be c ,.e.l. 
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SOME BACKGROUND INFORMATION 



ftlStl CUM WINDOW ^ OUT* «» «» »» RiDUCtR 



When you mart drawing wltli the Craphlcs Tablet, you're given .1 hl.u k 
screen on which Co create. You can tell the Tablet th.it you wish to 
use a different-colored background by pressing the pen in the BC 
(JOL.UK (BackCroun COI.UK) square* The Apple will present you with a 
color menu (as lor the I'U* CoLOK coiaaand). Pick the color you want to 
use as a background; tor instance, orange. The menu will vanish and 
the screen will instantly be tilled with orange, or whatever color you 
have chosen* 

Using the m. color co.qmaiid will erase everything you had on the 
screen, so II you want to specify a BackCround COLOK, do it before you 
atari to draw. 

Are you trying the examples? Is the BackCround COLOK command working? 
Is orange your lavorite color? Again, If you decide not to change the 
Background Ciil.oK, just press BSES9 Instead of selecting a color. 
Your ttackUrotMid COI.uk (and your picture, too) will be left unchanged- 

A BRIEF DIGRESSION ON 
HIGH-RESOLUTION GRAPHICS 

ny now you mufit have iunlr.nl Unit there are some funny things going on 
wltn the colors. fat itmt*%tlv, wl the KackCround COLOR to green and 
try to 1/KaW blue lines actus* II. Or set the BackCround COLOK to 
violet, and draw some blui lines. Obviously there's something wrong. 
The color "shadows" and the "xebra stripes" which you see on a color 
television set, or the strange distortions, unevenoess, and lack of 
consistency you observe on a black-and-white monitor, are the results 
of the Apple's method of generating colorM In Its high-resolution 
graphics display. For more infonu.it Ion ou the anomalies of the 
Apple's nigh-resolutlon graphics color general Ion scheme, sec 
Appendix C* 
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GUIDELINES 



J 

to mlnliaUe the problems created by the Apple's high-resolution 
^ urspllioa CO lot tichcme, follow these guidelines: 

'> Most Inconsistencies of the Graphics Tablet colors occur with 
ft* ^ Vertical lines. Use horizontal lines when possible. 



1) Whan you're drawing with black or white on a colored 

background, or in color on a black or white background, draw 
the lines a little thicker than normal by going over them 
5* ^ twice. This takes care of the broken lines you may get. 



I) II you need to place two colored blocks next to each other, 
stack them vertically, not horizontally. This cures the 
colored shadows that sometimes appear between colors. 



tS 4 

f? * 
P ■* 

<tr> 4 

ts «* 

tu 4 
R * 

II you're tired of the scribbles and doodles on your screen, press the 
l> ^ I'Wii to the CLKAK square. Zap! Your whole screen will be restored to 
Ih* BackCround COLOK (see the previous section). Draw mode will be 
restored, and, if you haven't set one, the BackGround COLOR will be 
black. 



Ho imith lor the digression, on with the Tablet. 



A CLEAR ALTERNATIVE 
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LINE UP 
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So far, you've been happily drawing somewhat rough, freehand Linen 00 
the ApP le * s screen. If you wanted to draw a Straight line between two 
points, you probably tried to draw it with a straightedge (swart, bin 
awkward) or did it freehand (sloppy). "Is there a better way t.i dr«W 
straight lines?!", 1 near you cry. Well, guess what] Yes, there's a 
better way to draw straight lines. Press the pen to the box which, 
for soue obscure reason, bears the designation LINES. Now you have 

entered LINES mode. You will remain in LINES mode until ypu tell tin- 
Apple otherwise. We'll tell you how to do that later. 

meanwhile, since you're in LINKS mode, let's draw some lines. Praia 
Che pen down anywhere on the Tablet's working area and lift the pen 
again. See Che small dot left on the screen? That will be one 
endpDint of your line. Now press the pen down at another point In tha 
working area. Zap! There's now a straight line connecting the two 
points. Press the pen down again at another point, and the Apple will 
draw another line, this one connecting the new point and the second 
point. Now rush to your nearest Coy store and buy a Connect-the-Uot h 
coloring book. Pick out an interesting page, tape ic Co your Tablet, 

and start connecting dots. The figure will magically appear on yuur 
screen- 
It you want to start a second LINES figure, simply press the pen t.i 
the LINES command box again. The next point at which you press Un- 
pen will he the beginning of a new figure. 

A*- 

The "straight" liner, y on d t"<iw u i [_ i i '''our i j b 1 t nwiy no t. scent lib s ■ > 1 1 1 1 i ■ t y 
straight to you. This la normal. Lines that are neither nor limn a 1 
nor vertical are .n in. illy made up of clny zig-zags between dots on tin- 
screen. 

Once you enter LINES mode, you'll stay in LINES mode until you auk to 
leave. The proper way to auk lo be exeuaed Is to press the pen to a 
box that represents another drawing mule. 



20 





"* 


r 


-t 


V 


•4 


tt 




v 




a 




* 






H 


tr 


4 


at 


•4 


ft 


4 


1 




e 


1 


e 


-1 


•T 


-J 




=J 


IT 


■J 


IP 


* 


It 


•1 








'■4 






r 





DRAW 



B15II 


CLEAR 


WIN0OW 


EG 
COIOO 


OUTA 


SOFT 
RESIT 


VIEW 
PORT 


CAU 
Ml 


REOUCfR 


KN 

cm or 


DRAW 

























The mode you were In before you entered LINES mode is called DRAW 
mode. DRAW mode is the normal state of the Graphics Tablet and Is 

automatically puc Into effect when you choose Che Graphics Tablet 
Software from Che dlskecte menu. This means that DRAW mode is the 
default mode. 



Whenever you wish to leave a fancy drawing mode (LINES, BOX, FRAME or 
DOTS), simply press the pen to the command square called DRAW. Your 
plccure will be left intact and you will be able to draw normally 
until you specify another mode. 



YES, SIR, DOTS MY BABY 
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Once you've got a picture on the screen, you might want to edit or 
change small portions of IC For example, you've drawn this picture: 




and you want to fix up the llctle "glitches" around the edge. There 
are a couple of ways to do this: you could set the PEN COLOR to blncd 
and UKAW the glitches out, you could erase whole porcions ol the 
screen and redraw them, or you could simply erase the whole thing nild 
start over. Porcunacely, there's on easier way. Press the pen lij Ilia 
square marked DOTS. You are now in DOTS mode, and will remiln In hut., 
mode until you specify another. While you are drawing with UOTN , l he 



Graphics Tablet will let you plot individual points on the HC reen . 
bach time you press the pen down in the working area you will plot 
one, and only one, point on the screen- When you lift the pen up 
again and press it dawn in a new place, you will plot another Hlflftlu 
dot. The dots will be of the color you specified In the most (Vcvnt 
FLN COLOR couuand, or white If you have not selected any other culur. 

By setting the PEN CUUlK to the Kack(;round COLOR (normally black), 
setting DOTS node, centering the crosshairs ><n the exl raneoua glltchea 
in the picture, and exorcising them one by one, you can turn a rough 
picture like the previous one Into tlilHl 




UOTa mode is also handy for adding shading and texture to your 
pictures. DUTS mode Is most useful when used with VIEWPORT and 
REDUCER , described later in this chapter- 
To leave itOTS mode, press the pen in the command square for any other 
■node Uike DRAW, LINKS, BOX or FRAME). 



THE BIG FRAME-UP 
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•Jhen you're in the FRAriK mode you can draw open rectangular boxes on 
the screen by specifying two diagonally opposite corner points. To 
enter FRAME mode, press the pen down In the (suprlse!) FRAME command 
box- Now press the pen down anywhere on the Tablet's working area and 
Uft it again* A single dot will appear uo your screen. Take the 
pen and press it down at another point on Che working area. The Apple 
will draw an open rectangle with opposite corners at the points you 
specified. Pick another point and press the pen down- Notice that 
the FRAME mode doesn't draw a f raw with the new point and previous 
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point (us LINt. mode would draw a line between them), but instead uses 
the new point as a corner of a separate FRAME. Pick and press a 
I mirth point to complete the second FRAME. 

Your FKAMbs can be simple, or you can use many FRaKEs to make a 
larger, more coiaplicated FRAME: 



You can draw your FRAMES in different colors, too. The FRAMF.s will be 

drawn In the current FEN COLOR, or white if you haven't selected any 
other color. Beware! Colored FKAMbs may come out with a side or two 
missing because of the nature of the Apple's high-resolution graphics 
screen (see Appendix C). If this happens, re— draw the FRAME, but wve 
the corner points very slightly to one side. 

To leave FRAME mode, press the pen in the square tor any other nude 
(such as DRAW, LINES , DOTS , or BOX). 



LITTLE BOXES 
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There's a white one, ami a blue one. 
And a green one, and an orange one. 
And tney're all made 
On the Craphlcs Tablet 
And they all look 
Just the same. 

Now FRAMES are nice, but they're kind ol vapid. You night even go so 
i ii as to say they're erapty. II you're looking lor something a little 
more, well, fulfilling than an ordinary rectangular ipiadri lateral , 
then the BOX mode is for you. Press the pen down In the square marked 
noX. Now press the pen down at two point* on the working area, as you 
dlil tor PKAiiE. The Tablet software will give you solid indication 
(hat the task is completed by drawing a mill arm, monolithic box with 
COEOOCB at the two points you specified. 
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You will remain bOXed Into this rode until you free yourself by 
pressing the pen down In one of the squares narked DRAW, LINES, DOTS, 
or FRAME. The BOXes you draw will be of the current PEN COLOR. If 
you have not specified a different color, your boxes will be white. 



SAVING PICTURES FOR POSTERITY 
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By now you should have generated some beautiful (well, at least 
interesting) artwork. It's a shame that you have to erase it. Isn't 
it? Well, you can save the entire picture for later recovery and 
further work by press I ng tha pen in the square marked SAVE. Your 
picture will vanish ( temporarily) and the screen will display the 
message 

TYPE A NAME FOR THIS PICTURE. 

A picture name can be from I to 2b characters long, and may Include 
letters, numbers, and special characters {except the comma). Unlike 
normal diskette file names, picture iuiiik'h do not need to begin with a 
letter; you can have picture names such as 

1 FOR THE ROAD 

or 

«SPACE» (notice the spaces before the name) 
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The re oh on lor this Is that before the Apple saves the screen onto the 
dlakutte, it adds the prefix "PIC." to your picture name to identify 
ll an a bona fide Graphics Tablet Picture. Since diskette file names 
will always begin with the letter P (in PIC), your picture names can 
begin with whatever you please. 

Tha PIC. flag also implies chat the picture file Includes the Tablet 
WINDOW setting {see the WINDOW command). Files which do not contain 
this information should not carry the PIC flag. 

Alter you type tin 1 name of the picture, press f^^^^| . if you decide 
you don't really want to save the picture yet, just press ^^^^B 
without typing any name. Your picture will reappear, and you'll be 
lelt In DRAW mode. 



If you do choose to save your picture, the Apple will then ask you: 
OK1VE? — > (DEFAULT 3 1) 



The Apple will save your picture onto the diskette in the disk drive 
you indicate. The DEFAULT drive Is the drive which the Apple thinks 
you'll want to use, drive 1 the first time and the drive specified 
previously eac h time thereafter. Type the drive number you wish to 
use and press f^^^^fj , or Just press ^^^f^| Co select the DEFAULT 
drive. (If you cry to specify any drive number other than 1 or 2, the 
Apple will use the default drive). The drive will whirr and chug for 
u moment, then your freshly saved picture will reappear. In DRAW mode 
with PEN COLOR as it was when you left. 

If there is already a picture on the selected diskette with the name 
you specified, the Apple will display the message 

A PICTURE ALREADY EXISTS WITH THAT NAME. 



CONTINUE (Y OR N) 

If you wish to overwrite the current picture which has the name you 
specified, Q bCBSB - II you don' t want to destroy the 

picture on the diskette, |>t . Q ffj^^fj ,nid repeal the SAVE 

operation ualng a dill e tent |ilimn luinn- (.i JJ^j^^J eepted 

Q f^r^Q^^fj 

If you complete the SAVE procedure, or II your attempt to SAVE a 
picture Is foiled, and you get an error iiteimngc Iron the Apple, you 
will lose any VIEWPORT you may have h*i (ace the V I KWPORT command). 

If, however, you have aborted the SAVE command with an Q ■ 

the VIEWPORT will remain intact. 
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If you receive chls message: 



PRESS SPACE BAR TO RETRY 
PRESS <CR> TO ABORT 



then any number of things could be wrong: the diskette is full and can 
hold no more pictures, the diskette is write-procected, or there's 
another picture on the diskette with the same name and the file which 
holds that picture Is locked* In the first case, simply use another 
uninitialised diskette. In the second case, remove the diskette, peel 
off the write protect tab and reinsert the diskette. In the third 
case, try another file name. Whatever the problem is, you may press 
the space bar to a ttempt to SAVE the picture again under the same name, 
or press _^j^fj to cancel the attempted SAVE. Your picture will 
reappear, and you will be back in DRAW mode. 



If you filled up the diskette by trying to SAVE a picture, only part 
of the picture will actually be stored on the diskette. It is best 
to delete the partial file from the diskette after you have SAVEd the 
picture on another diskette (see GETTING OUT). 

If you receive this message: 



1/0 ERROR 



PRESS SPACE BAR TO RETRY 
PRESS <CR> TO ABORT 



while attempting to SAVE a picture, then there are problems. Maybe 
you specified Drive 2 when you only have one drive, or the diskette is 
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uninitialised, or the data on it has been destroyed. You could have a 
faulty disk drive or controller card, or your drive Is under the 
Influence of a powerful magnetic field (did you put it on top of your 
television? Naughty, naughty). There may be no diskette in the drive, 
or you lei t the drive door open, or the diskette is crimped and Is not 
rotating. Whate ver the cause, press the spacebar to attempt the SAVE 
again, oi ■ "fc rt back to your picture. Investigate. 



BROWSING THROUGH THE CATALOG 



LINES I DDIS I FRAME I BOA I CATALOG I IDAO I SAVE IsIFARAIEI SHOE I ARIA I DISTANCE 

You can look at the contents of your diskette by pressing the pen in 
the square marked CATALOG. The Apple will ask you (as abov e) for th e 
drive number. You can select the DEFAULT drive by pct'sain^ pjy^^g . 

The message 

PRESS SPACE BAR TO CONTINUE 




will be centered at the top of the screen. The drive will whirr a 
bit, and the names of all files on the diskette will be presented. 
Don't press Che spacebar yet 1 The file names which begin In PIC. are 
your Graphics Tablet pictures, and should all have the annotation 
b 033 to the left of them. Incidentally, the B denotes chat they're 
BINARY tiles, and the 033 means that they use 33 diskette sectors, or 
a little over 8K byces of memory, each. If you see any PIC. files 
which aren't marked U 033, Chen they're not complete pictures. Change 
their names (see GETTING OUT) ao you dun't mistake them for Graphics 
Tablet plccures in the future. 

U you order a CATALOG of the Graphics Tablet Software diskette, these 
files will be included: 



PRESS SPACE BAR TO C0NT1HUE 



DIM UOtUHC 234 




TIimmm »i« «U rtiBtpoiuMH (migrans of the Graphics Tablet package. The 

Only Willi I ■ MI* U ttia (iRAi'HICS TABLET U>00, which you'll notice has 
lit* iiMi.Him N 1* ii» tha If It of it. (The 034 means that it's 
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slightly larger than normal Tablet pictures, which are labeled B033. 

This causes no problems, however.) This is the picture o£ the Graphics 
Tablet Logo frame, which you see when you boot the diskette. You can 
LOAD this picture and work on It, even though it's not a PIC file 
(see LOAD, below, for details). 

CATALOG can fall victim to the same 1/0 ERROR problems as noted in 
SAVE. Sec the previous section for details. 

If the CATALOG listing is too long for the screen, the listing will 
pause after displaying 18 files. Press the spacebar to get the rest 
of the CATALOG. 

When you've finished looking at the CATALOG, Just press the spacebar. 
Your picture will instantly reappear on the screen, with PEN COLOR 
unchanged. 



GETTING LOADED 
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Once you have SAVKd n picture on diskette, you can call it back to 
your screen to be worked on suae more, or just bring it out so you can 
admire It for a ml milt'. I'rvHs the pen to the square marked LOAD. 
The following word* will appear: 

PLEASE TYPE THE PICTURE NAME. 

I^you. change your ml ml ami tlon'i want to LOAD a new picture, press 
J. ■ 'M ■ 'U 1 1 1 f - 1 i ; t-j,i|i|)LMt, iim! ynu will be left 

in DRAW mode with the MM) P8H COLOR as when you left. 

If you do want to LOAD another picture, type the name of the picture 

which you wish to see, and presu KIELS - You don't have to type the 
PIC, the Apple will supply thai for you. The rules for naming 
pictures are the same as described In the SAVE command. 

You will then be asked to spe cify Which drive the diskette with the 
chosen picture is in. Press K^^jj it< thai It's In the 

DEFAULT drive, or type the drive number (1 or 2) and press . 

The disk drive will spin for a few moments, then the selected picture 
will appear on the screen. You will be lei t In DRAW mode* 

LOAD is vulnerable to the same disk 1/0 ERRUR problems as were 
described in the SAVE section. 
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You can LOAD picture files which were not created by the SAVE command, 
as long as they carry the notation B 034 in their CATALOG listing. One 
such file is the GRAPHICS TABLET LOGO file on your Graphics Tablet 
Software diskette. Even though this file doesn't have the PIC. flag 
in front of Its name, it can be LUADed and worked upon like any other 
picture. If you LOAD this file, and SAVE it again, the new version 
will have the prefix PIC. attached to the name, and will have the 
notation B033 to its left in the CATALOG. 

When the Apple sees the PIC prefix, it infers that the file contains 
information about the Tablet WINDOW setting along with the picture. 
The absence of the PIC flag indicates to the Apple that it should use 
the default WINDOW setting (see the WINDOW command). In addition. If 
you have a picture on the diskette whose file name does have the PIC 
prefix, you can make the Apple ignore the Tablet WINDOW setting in 
that file by typing the PIC prefix at the beginning of the file name 
when you LOAD It. 

X 

If you LOAD a picture which was SAVEd on another Apple or Graphics 
Tablet, it's possible that the Tablet which created that picture uses 
a slightly different WINDOW setting than yours. The difference 
usually appears as a discrepancy between the motions of the pen across 
the working area and of the crosshairs on the screen. If the 
crosshairs don't correspond to the pen position, then re-LOAD the 
picture, but type the PIC prefix at the beginning of the file name. 
This will make the Apple use the proper WINDOW setting for your 
Tablet. 

With one exception, an attempt to LOAD a picture, whether successful 
or not, will remove any VIEWPORT you may have set (see the VIEWPORT 
comma nd). U you have aborted the attempted LOAD with .i Q ^^^^^ 
or >i dZ^fll ■ 111 tule i ea not apply. 



GETTING OUT 

With the Graphics Tablet, you can perform three simple operations with 
disk files: SAVE, CATALOG, and LOAD. In order to RENAME or DELETE 

picture files, you'll have to leave the Graphics Tablet Software and 
it»'t back to the Applesoft/DOS command level. To do this, get to 
UKAW mode and press t"A The Apple will ask you if you Indeed wish 
to leave. 

II you answer Q , you will lose whatever picture you had on the 
m y " I Any other reply will send you back to your artwork, in DRAW 
!<■• 



,'V 



II you answer O • then the Apple will run [he HELLO program on the 
diskette, and you will see Che Graphics Tablet Logo frane (see Chapter 
1 , START INC UP ) . 

I'l.-ni, .i,;.mi to get to the HELLO menu. Choose Q to QUIT and 

10:4:1 la^Q^B ■ The screen will be cleared and the Apple-soft prompt 
character ()) will appear in the upper— left corner. 

Now you can DELETE, RENAME, LOCK, UNLOCK, or VERIFY any of your 
picture files on the diskette, or do almost anything else In Applesoft 
or with DOS. (For details on how to perform these operations, see 
Chapters 2 and 4 of your DOS manual.) Remember to include the PIC- at 
the beginning of the pictures* file names! To return to the Graphics 
Tablet software, type 

RUN HELLO 

When the Graphics Tablet logo appears, press Q9 , select tor 
Graphics Tablet Software, ami [iross ^^*J^*^| . Ycni'l! ae working with 
the Tablet again, with a blank screen, a white pen, no VIEWPORT, the 
WINDOW at its default setting, the REDUCER off, and in DRAW mode. 

DON'T try to RUN the file GRAPHICS TABLET SOFTWARE directly] Ic is 
not a program in itself, but is an EXEC file which runs several 
programs and sets up some parameters necessary for the well-being of 

the Tablet software. You should always enter the Graphics Tablet 
Software by selecting it from the HELLO menu. 



ROOM WITH A VIEWPORT 
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Confined by these four corners, bright and sharp? 

Shall I be limited In my designs 

To draw only within this VIEWPORT small? 



This cannot be! And yet, there's recompense: 
The box which limits, also can protect, 
And keep me from destroying what I've wrought. 
Confine, protect; the VIEWPORT functions thus. 



You can use the VIEWPORT command to select a rectangular area on the 
screen. Once you set an area for a VIEWPORT, you will be allowed to 
draw only within that area. This allows you to concentrate on one 
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area of the screen at a time, while protecting the rest of the picture 
from being accidentally erased or overdrawn. 



The VIEWPORT appears on the screen as four small 'V-shaped corner 
marks, one at each corner of the VIEWPORT. Each leg of each "L" is 
three dots long and one dot high. The VIEWPORT itself is the area 
enclosed by these four corners (the corners are actually outside the 
VIEWPORT proper). If you change or remove a VIEWPORT, the corner 
marks vanish without a trace, leaving Che screen under them unchanged. 

To specify a VIEWPORT, press the pen to the VIEWPORT square on the 
Tablet menu. The prompting message 

UPPER LEFT? 

will appear briefly at the botcom of the screen. Position the pen at 
the spot where the upper-left corner of the VIEWPORT should be 
(Imagine you're drawing a FRAME) and press down. One corner mark will 
appear, and another prompting message: 

LOWER RIGHT? 

will be displayed: 



r 



L0UER-R1CHT? 



Position the pen at the opposite (lower-right) corner of your proposed 
VIEWPORT, and press down. The other three corners of the viewport 
will appear. This Is how the finished VIEWPORT will look: 



Unlike KAMI and BOX modes. In which you can specify the corner point* 
in any order* VIEWPORT really does wane Che second corner point to be 
below and to the right of the first- If you give the points In 
reverse order, or specify an impossible VIEWPORT (one which has no 
height or width), then you will recieve the message 



PLEASE SPECIFY POINTS CORRECTLY 



You will then be asked for both corner points again- 

Once you've sec a VIEWPORT, what do you do with It? Simple, Just 
DRAW. After you specify the two corner points, and you sec the four- 
cornered frame, you will be placed in DRAU mode with the PEN COLOR 
unchanged. Anything you DRAW outside of the VIEWPORT simply will not 
show up on the screen; anything you draw inside It, will. Notice chat 
the crosshairs will appear even oucside the VIEWPORT, but pressing 
down on the pen has no effect- 

You can change Co any ocher drawing mode (BOX, DOTS, LINES, or FRAME) 
and it will work normally inside Che VIEWPORT. BuC if, while you're 
in one of Chese modes, you try to specify a point outside the 
VIEWPORT, you'll receive the admonition 

POINT OUTSIDE VIEWPORT. RESPEC1FY. 

Jusc choose another point inside the VIEWPORT. If you want Co restart 
Che BOX, FRAME, or LINE you're drawing, press the pen Co the square 
tor the proper tw>de again. 

If you invoke the ViEWPOKT comnd when another VIEWPORT Is already 
active, the Apple will remove the previous VIEWPORT before asking you 
Co specify a new one. 

At any time after you have Invoked the VIEWPORT command, but before 
you have finished specifying a new VIEWPORT, you can tell the Apple to 
give you one of two special VIEWPORTS. One ot these is the VIEWPORT 
you were using before you started to set a new one, and the other Is 
the "defaulc" VIEWPORT (the currently set WINDOW). 
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To recover the VIEWPORT you had before you started to set a new one, 

■ .'l.Tfl P before yon finish the VIEWPORT command- 
to request Che defaulc VIEWPORT, press Q before you finish the 
VIEWPORT command. The defaulc VIEWPORT is the full screen, or (If you 
have Invoked the WINDOW command) the area within the WINDOW. When the 
VIEWPORT is sec Co the full screen, no corner marks appear. 

The VIEWPORT command always leaves you in DRAW mode with the PEN 
COLOR unchanged. 



A BRILLIANT REDUCTION 



KK1 
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Once you've set a VIEWPORT, you can use the REDUCER function to shrink 
the entire Tablet working area into the VIEWPORT on Che screen. This 
allows you co convert large pen motions on the Tablet into small 
motions on the screen. This lees you make precise, small drawings. 
When you use Che REDUCER In conjunction with che DOTS mode, you can 
modify very small areas of a picture, setting and reseccing individual 
dots if necessary. 

Once che REDUCER is enabled, it will stay in effect until you remove 
it or Change the VIEWPORT. To use Che REDUCER, sec a VIEWPORT around 
Che area in which you wish to work, then press the pen to the square 
marked REDUCER. When you hear the Apple beep, Che REDUCER is acClve. 
If you receive che message 

NOT POSSIBLE. 

then you have specified a VIEWPORT which is too small or too 
disproportionately shaped for the REDUCER to function. Such an 
Impossible reduction will leave you with the REDUCER inactive and 
everything else unchanged. 



The screen position of the VIEWPORT determines Che minimum posslble 
stze into which you can REDUCE. You con REDUCE into smaller VIKWPOKT$ 

in the upper-left corner of the screen than in the lower-righi 
corner. Specifically, Che smallest possible VIEWPORT size Inl it wlil.li 
you can REDUCE ranges from two screen dots square (at the normal 
WINDOW setting) In the upper-left corner to 45 docs square In the 

lower-righc. 



To disable the REDUCER , press thf pen to the REDUCER square again. The 
Apple will beep and the REDUCER will be disabled. The RESET, SOFT 
RESET, WINDOW, VIEWPORT, and LOAD coracands also disable the KEDUCKK. 

When the VIEWPORT Is at its default setting, the REDUCER 1ms no 
effect. 



OPENING THE WINDOW 
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The WINDOW command works like a VIEWPORT with the REDUCER on, but 
the other way 'round. Where VIEWPORT with REDUCER lets you draw 
something large on the Tablet, and have It appear smaller and In • 
specific place on the screen, the WINDOW lets you draw something small 
In a specific place on the Tablet and have It appear large on the 
screen. 

You normally set a WINDOW before you begin drawing a picture. Press 
the pen to CLEAR and then to WINDOW. This will appear on the screen: 



, PRESS PEH AT 
KiiiSWiH AMD LGUER-RIGHT 
COSHERS OF THE ACTIUE 
TABLET AREA DESIRED 



Find a picture of a molehill and tape it to the Tablet's working 
area. Now take a pen or a pencil (not the Tablet's pent) and draw a 
box around the significant part of the picture. Take the Tablet's 
pen and, following the highlighted Instructions on your screen, press 
it to the upper-left corner of the box. The highlighting will shift: 



34 



PRESS PEH AT 
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Press the pen to the lower-right corner. The words will disappear and 
the drawing screen will return, with a large frame in the middle of 
the screen. This frame is proportional to and corresponds with the 
frame around the molehill on the Tablet, and is centered on the 
screen. Take the pen, set DRAW mode, and trace the molehill. You 
will make a mountain on your screen out of the molehill taped to the 
Tablet. 




After It's finished, WINDOW returns you to DRAW mode, with your PEN 
COLOR unchanged and the VIEWPORT set to the same size as the WINDOW 
Irame on the screen. 

The reason that you aren't shown the screen and crosshairs while you 

set the WINDOW (as you are when you set a VIEWPORT) is that you're 
uelectlng an area on the Tablet, not the screen. The resulting area 
nn the screen Is as large as the Apple can make it, proportional In 
alxe to the WINDOW on the tablet, and centered on the screen. Sim r 
the WINDOW area on the Tablet bears little relation to the screen 
before it's set, the screen and crosshairs are not displayed. 

Ai any time after you have Initiated the WINDOW command and before ftm 
have completed it, you can use the Apple's keyboard to Indicate thai 
you want the default WINDOW, (the entire working area of tile Tjiblel , I 



01 tlk.il you wane iu cancel the WINDOW sequence. Press ^SESM at any 
time during the WINDOW sequence to cancel it; press Q to select the 
default WINDOW. 



fiETUBI* 



BROKEN WINDOWS 

If you receive the message 
PLEASE SPECIFY POINTS CORRECTLY! 

then you've not specified the two corner points in their proper upper- 
left, lower-right order, or you've tried to set the WINDOW to an area 
on the Tablet that's too small. You will be asked to specify both 
corners a^ain. If you want to cancel the attempted WINDOW, press 

If the Apple flashes the message 
PLEASE STAY WITHIN THE WOKK-AREA. 

then you've let the pen stray outside the working area of the Tablet's 
overlay. You will be prompted again to Indicate the corner point* 
To cam'.- 1 the WINDOW command, press ^^^^^ . 



DRAWING IN THE WINDOW 

Once you've placed a WINDOW on the Tablet, you can use any of the 
Tablet's drawing okmIuh (DKAW, LINES, DOTS, FRAME, or BOX) to draw, as 
long as you stay within that WINDOW. 

You can set the VIEWPORT within the WINDOW on the screen. Once you've 
set it, you can even REDUCE into it, and use the entire Tablet area 
within the VIEWPORT. When you turn the REDUCER off, you will again be 
limited to your WINDOW. 

Onco you've set a WINDOW, the only way to remove the WINDOW frame is 
to set a new WINDOW or use the Tablet RESET command. No other Tablet 
command will remove a WINDOW. The REDUCER will allow you to 
temporarily override the WINDOW; when you turn off the REDUCER, you 
will be left with the previous WINDOW again. Experiment with using 
WINDOW and the REDUCER; you'll be surprised at what they can do. 

When you specify a WINDOW on the Tablet, the Apple will draw the 
WINDOW frame on the screen on top of the current picture. The sides 
of the frame are two dots wide, and the top and bottom are one dot 
wide. If you set a new WINDOW, the Apple will remove the frame by 
drawing over it with the BackGround COLOR. The WINDOW command can 
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I therefore destroy pares of your previous picture. Also, even though 

t* ' *4 WINDOW sets the VIEWPORT to the portion of the screen Inside the 

WINDOW frame, the CLEAR command will clear the entire screen, 
a**- j *_J Including everything outside the VIEWPORT and the WINDOW frame, and 
even the frame itself! (The frame will be redrawn after the CLEAR.) 
If you reset the VIEWPORT to a slightly smaller size than the WINDOW, 
the CLEAR command will work normally and erase only what Is within the 
VIEWPORT. 



The WINDOW information is stored along with the picture information 
when you SAVE a picture onto diskette. There Is no way to avoid 
fj J saving this information. When you LOAD a picture, the Apple will 

automatically use the WINDOW setting stored with that picture. If th.it 
.«] picture's diskette file name begins with PIC. If it does not, the 
™ Apple will use the default WINDOW setting for your Tablet. You can 
. force the Apple to Ignore the WINDOW setting stored in a picture file 

3 1" three ways: 

1) Leave cue Graphics Tablet Software (see GETTING OUT) and RENAME 
the file, removing the PIC. prefix from the file name. 



cr -i 

4 
65 H 
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. I) Once you have LOADed the picture, press the pen to WINDOW and type 
*■ » Q to get the default setting. 



BE 



2) When you LOAD the picture, type the PIC. flog at the beginning of 
the picture name. ( LOAD PIC. filename) 



— or 



RESET 



a ^ 

£ -I 

tf -i 

The RESET command lets you "wipe the slate clean" and begin anew on ■ 
HI «J I reuh picture. Namely, it: 



K»f I CUM | WINDOW | J*„ OHM ™S gj, ffOUCER \ nm» 



1) Sets the WINDOW to the the normal 11 inch wide, 6.5 inch tall 
rectangle at the top of the working area. 



pi «J 2) Seta the VIEWPORT to the full screen 



. 3) Sets CALIBRATE to one unit per screen dot, and leaves the null 
■* type undefined. 

■a] 4) Sets the BackGround COLOR to black, and clears tin- Screen. 

0j S) Sets the PEN COLOR to white and ntl DRAW mode. 

=3 i/ 



b) Sets Che value of DELTA to 2 and turns the Audio Feedback 
feature OFF. 

7) Sets the default drive number for LOAD, SAVE, and CATALOG to 1 

I'slng the RESET conmand is just like restarting the Graphics Tablet 
naftware all over again- 



A SOFTER RESET 
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The SOFT KESET command is a milder version of RESET. It lets you 
reset many of your drawing and calculating functions, while leaving 
your picture, WINDOW settings, and pen color intact. SOFT RESET: 

1) Sets the VIEWPORT to the full screen, or to the currently set 

WINDOW. This is the same as pressing Q while setting a 
VIEWPORT. 

2) Sets the CALIBRATE unit to 1 and the unit type undefined. 

3) Sets the DELTA value to 2 and turns the Audio Feedback 
feature OFF. 

4) Sets DRAW mode. 

Nothing else Is changed by SOFT RESET. The PEN COLOR, BackCround 
COLOR , the WINDOW setting, the default drive number, and so on, all 
remain the same. 
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The CALIBRATE command lets you specify a d lit Lance on the Tablet 
surface and use it for measuring with the DISTANCE and AREA functions* 

Pre»s the pen to the CALIBRATE square on the menu. The Apple will 
beep and the brief question: 



BEGINNING POINT? 



to 



it! -i 



will appear at the bottom of the screen. Select a point and press 
down. Another brief question: 

ENDING POINT? 

will flash at the bottom of the screen. Select another point, say, an 
Inch away from the first and press down- The screen will vanish and 
the following frame will appear: 



DISTANCE IS 26 SCREEN UNITS 



YOUR NUMBER OF UNITS -> 



The Apple has converted the distance between the two points you 
specified Into its Internal "screen units". You now have the 
opportunity to define how long that distance actually was. If you've 
i Just arrived from Alpha Centauri, and you specified a distance of 

»* ™ about one U.S. inch, then that's about 5 glibbets. Type 

If =1 



□ □□DO 



You've now defined the length you specified to be 5 Alpha Centauri 
■>* glibbets. You're free to change it, of course, and give a distance of 

10 chronacs, 200 malms, or even half a greton if you so desire (use 
^ decimal numbers for fractions. In this case ffj Q gretons). 

The CALIBRATE conmand won't let you specify negative distances, or 
distances greater than 999999999. It also won't let you use a name 
for your measurement which is more than 10 letters, numbers, or 
j— special characters (such as asterisks, bracket ts, etc.) long. 

You can tell the Apple that you'll agree to use Its internal screen 
ff£ —J units for measurement by answering its questions about length and name 

with the ESi3 key. Once you've specified a distance and unit name 
M f -| in the CALIBRATE command, they will remain as you set them until you: 

a) reset them with the CALIBRATE command, b) do a RESET or a SOFT 

RtCSET, or c) change the BackGround COLOR, the VIEWPORT setting, or the 
•JJ -| WINDOW setting. 
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MISTAKEN CALIBRATION 



II yim iipei lly tin eudpolnt lot the CALIBRATE dtsl.inci whlih Im OUtnl(|fl 
ii rrfllll VlEWI'llHT, you will be asked to indicate tin- point Again* 

Ones you bauln i<» daflna •> distance forthe CALIBRATE conmsnd , yu mn 
.,>»..> I i In- procedure by pressing cliv ■liU'iiiiB I 

Dun' I change the KKDUCEH setting after you've CALIBRATED your Tablet. 
It you do, It will Hhrink your measurements just as it shrunk your 
Talilet movements , and all your DISTANCE and AREA calculations will (»■ 
Incorrect. 
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(j OCa you've set a distance and a unit name with the CALIBRATE command, 
you can use those definitions to calculate the DISTANCE that you move 
the pan along a path on the Tablet surface. 

For example, find a road map (we'll use one of Central California), 
unfold it, and tape it to the Tablet so that the legend (with the 
scale of distance) Is in the working area. Use the CALIBRATE command 
to set the distance and unit name to the scale of distance on the map: 




Now point the pen to the DISTANCE square and press down. The Apple 
will beep, signaling you to take the pen and trace a path on the map. 
Uriiw a path from Buttonwlllow to Bakersfleld, along Route 5. The path 
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will appear on the screen as you draw. When you lift the pen, the 
Apple will Deep again and flash 

CALCULATING... 

at the bottom of the screen, and then go away and think for a moment. 
It will soon return, telling you that the DISTANCE you traveled from 
Buttonwlllow to Bakersfleld is about 25 miles. After a short delay, 
you will be returned to DRAW code. 



Tne path you draw, as it appears on the screen, is just like any other 
path in DRAW mode, and it is subject to the sane DELTA effects as 
DRAW. Lower DELTA settings will give you more accurate DISTANCES ; 
higher DELTA settings will give you less accurate (albeit quicker) 
^ approximations. 



If you invoke the DISTANCE command and then decid e you do n't want to 
calculate a distance after all, simply press the Hi£uB key inste.u! 
of drawing a path on the Tablet. 

There is a limitation on the maximum DISTANCE your path can be. The 



longest path you can draw for DISTANCE contains 800 points. With a 
^ HELTA setting of 2, this Is 1600 screen units, or about 59 actual 

Inches on the Tablet. Of course, this will be different if you're 
^ using the WINDOW or REDUCER functions. 



. . . AND AREA CODES 
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The AREA command is a counterpart to the DISTANCE command. But 
_ instead of letting you find the DISTANCE between Buttonwlllow and 
^ Bakersfleld, CA, It will let you figure the AREA of Manhattan. 

Quickly remove the map of Central California and switch to one of the 
New York City area- Use the CALIBRATE command with the scale of 
distance on the new map. 

Now place the pen on the AREA square and press down. The Apple will 
respond with a beep. Trace the perimeter of Manhattan. As soon as 
g you lift the pen, the Apple will beep again and flash 

^ CALCULATING. . . 

■ml Kit and think for a few moments. Soon it will return with the 
^ nrua of the island, expressed in the units you set In the CALIBRATE 

" „ I I. , , ..L._ ..... . ... , . 



BOaBMda It will hold this value on the screen for about flvi 
niTondH, and then return you to DRAW mode. 



how CLEAR Che screen and try it again. This time, don't go completely 
around the Island, but stop about half an inch away from your starting 
point> The Apple will obligingly close the curve for you, connecting 
the ending point directly to the beginnning, before it calculates the 
AREA. 

AREA is subject to the sane limitations as DISTANCE: you can only draw 
a path 8Q0 points long* or about 59 Tablet Inches with a DELTA setting 
of 2. As in DISTANCE, a larger DELTA setting will give you less 
accurate results. And if you had the REDUCER on when you CALIBRATED, 
don' t turn i t of£ when you are going to calculate an AREA. A press of 
Che ^^^29 ^ey will abort the AREA command, just as It wi 1! tor the 
DISTANCE command- 
Now CLEAR the screen and find the AREA of Manhattan again. This time, 

go around the Island t wice . Notice that even though the AREA looks 
the same on the screen, the number that the Apple will return is about 
twice the actual AREA of the figure. This is normal: if you go around 
three times, the Apple will give you a number three times too large, 
and so on. 

If, while drawing around an AREA, you move the pen outside the 
VIEWPORT, the Apple will act as If you had lifted the pen at that 
point, close the curve, and figure the AREA. 
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Once you've got a picture on the screen, you don't have to rest at 
that. No, you can mobilize your pictures, give them some motivation, 
see some action! Press the pen to the SLIDE square- The request 

BEGINNING P01NT7 

will appear briefly at the bottom of the screen. Use the pen to 
select any point on your picture, and press down. A second request 

ENDING POINT? 

will appear. Select another point on the screen, some distance 
removed from the first. Watch your picture travel across the screen, 
both vertically and horizontally, until the first point you selected 
(on the picture) Is in the vicinity of the second point (on the 
screen). 

If you decide that a SLIDE isn't what you want right now, press 

to cancel the operation. You'll be returned to your picture. 
In DRAW mode. 
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The SLIDE operation is performed In four directions, with what 
mathematicians call "toroidal wrap-around". This ponderous phraBe 
means that the picture thinks it's not on a flat screen, but wrapped 
around a doughnut: the left side is Joined to the right side, and the 
top is joined to the bottom, so that everything that you SLIDE off one 
edge of the screen will reappear on the opposite edge. When your 
SLIDE is complete, you will be returned to DRAW mode. 

SLIDE moves the entire screen: there is no way to move only a portion 
of the screen. Because of the way the Apple places colors on the 
screen (sec A SHORT DIGRESSION...), the SLIDE command can move the 
picture the exact vertical distance you indicate, but can only come 
within 14 dots of the horizontal location you specify. 

SLIDE will remove the VIEWPORT and WINDOW borders before It moves the 
picture, but will replace them in their former locations (not SLID 
over) after the SLIDE is complete. 
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The SEPARATE function "strips" your picture, until only one color is 

left. Press the pen to the SEPARATE square. You will be presented 
with a color menu, just like in PEN or BackGround COLOR. REMEMBER: 
The SEPARATE command will destroy parts of your picture. If you want 

to preserve a picture, be sure to SAVE it before you do a SEPARATE. 

If you've already started a SEPARATE command. Just pruas Q^^^B to 

cancel it and return you to DRAW mode. 

If you do want to SEPARATE out your picture, select a color from the 
color menu with the pen and press down. The menu will vanish and your 
picture will reappear. Quicker than you can pronounce "refraction", 
your picture will he stripped of all colors except the one you 
selected. You will be left in DRAW mode, with your BackGround COLOR 
set to black and your PEN COLOR set to the SEPARATE color you 
specified. 

There is no way to undo a SEPARATION. The SEPARATE command will 
remove any VIEWPURT or WINDOW before it performs its function, and 
restore them when it's finished. SEPARATE works only oo the entire 
screen: there la no way to SEPARATE only a portion of the screen. 

You cannot SEPARATE out the color black. If you did, you'd be left 
with a blank screenl The Apple will deny your attempt to separate out 
olther of the blacks with the message 

Nil SEPARATION ON BLACKS. 
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IN CONCLUSION = 

Congratulations! If you've come this far, and practiced with your 
Tablet along the way, then you've mastered the basic functions of the 
Apple Graphics Tablet. With a little practice, you can be drawing 
and manipulating pictures with skill and ease. If you're interested 
In doing more with your Tablet, and you're accustomed to programing 
in Applesoft BASIC, then you might be Interested in looking into 
Chapter 3. It describes the Internal operation of the Graphics 
Tablet software, and the operating subroutines in the Graphics 
Tablet itself. You'll find dozens of new applications for your 
Tablet- Go ahead, keep drawing, and have funl 
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CHAPTER 3 

PROGRAMMING 

THE GRAPHICS TABLET 
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64 Quick-Draw 
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THE PROGRAMS 



There are four main programs which comprise the Graphics Tablet 
soltware. Tnree of these programs are supplied on your GRAPHICS 
I'AoLET SOFTWARE diskette, and the fourth Is stored in ROM (Read-only 
Memory) on the Tablet Interface card- These programs are: 

1) TABLET-CODE APPLESOFT: This is a large applications program, 
written in the Applesoft II BASIC programming language- This Is 
Che program which performs all the commands and functions of the 
Tablet as described in Chapter 2. 

2) ijlllCk-DKAW: This is a machine language subroutine which la used 
by the TABLET-CODE APPLESOFT program. This subroutine allows an 
Applesoft program to draw lines on the Apple's high-resolution 
graphics screen as fast as the Tablet can supply the points. 
This machine— language subroutine is hidden inside an Applesoft 
program. 

3) Tablet Firmware: This is a set of subroutines permanently stored 
in ROM on the Tablet's Interface card. These are base-level 
subroutines for the basic operation of the Tablet. They can be used 
from any Apple programming language. 

4) UTILITIES! This Is a package of machine-language subroutines 
which perform many of the screen manipulation functions of the 
TABLET-CODE program. This package includes the subroutines which 
perform the SEPARATE and SL1UE operations- It olso Includes the 
shape table used by the Applesoft DRAW command to draw the corner 
marks for the VIEWPORT. These subroutines are stored in a binary 
file on the diskette and load at location $6000 (decimal 24576) 
in memory- The length of this file is $330 (616 decimal) bytes. 

In addition, there are two other Applesoft programs which are used as 
part of the Graphics Tablet software package, but don't take part in the 
actual operation of the Tablet. They arc: 

1) HELLO: This Is the program which is executed when you boot the 
diskette. U is also executed whenever you exit the TABLET -CODE 
or MENU ALIGNMENT programs. It allows you to select which 
program you wiuh to run, and lets you quit if you want to. 

2) MENU ALIGNMENT: This Is mm I hi- r Applesoft program that sets up 
an information file on the diskette, called TAB. INFORMATION . 
This file contains iufnrni.it ton about what slot the Interface card 
is in and where the overlay Is located on the Tablet. 
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TABLET-CODE APPLESOFT 



This is the main operating program for the Graphics Tablet. It la 
written in Applesoft, and takes up UK bytes of the Apple's memory. 
It resides between locations $1000 and $3FFF (decimal 4096 and 163S3) 
of memory. It requires that your Apple have the Applesoft language In 
HOn or on a Language System Language card. It will not run with 
cassette or diskette versions of Applesoft. 



A source listing of this program appears in Appendix D, along with an 
atlas of subroutines, variables, and special locations. Here is a 
the program: 



brief map to 
Lines 
10-160 



UO-lbU 



190-194 



200-290 

JUO-310 
330-410 
420-520 
530-540 

550-560 
5/0-610 



Function 

Initialisation. This section reads the Tablet 
information file, sets up all pertinent Tablet 
paramaters, and initialized and clears Page 2 of the 
Apple s high— resolution graphics screen* It also 
places the program and its variables in the proper 
locations in the Apple's memory, and loads the 
UTILITIES subroutines. 

This Is the main DRAW mode loop. Theae two lines cake 
input from the Tablet pen and send it to the QUICK- 
DRAW subroutine to draw on the screen. The only way 
out of this loop is to press a key or press the pen 
outside the Tablet's working area (i.e., on the menu). 

These lines are executed when you press a ke y during DRAW 
mode. If you press any ky other than --f nothing 
happens. If you press LJ . you will be asked whether 
you wish to quit or not. Pressing any key other than Q 
will return you to DRAW mode- Otherwise, the HELLO program 
will be run. 

These lines sense when you press the pen to the menu. 
Line 280 Is the main menu vector table. 

The CLEAR command. 

The LOAD command. 

The SAVE command. 

A subroutine to input the disk drive number during 
LOAD, SAVE, and CATALOG. 

The SOFT RESET command. 

The CATALOG command. 



.1/ 



020-640 

650 

660 

6/0-870 



890-1 uo 
1130-1140 

1150-1290 
1300 

1310-1320 

1330-1340 

1350-1360 
1360-1390 
1400-1440 
1460-1560 
15BO-1660 
1660-1720 
1740-1820 
1640-1930 
1940-1950 

1970-1980 



Tin- HackGruund COLOR .nionuiiid. 
The 1'KN COLOR command. 

Thie line lets you reenter LINKS, DOTS, BOX, or KkAMK 
mode alter a menu selection. 

Tills subroutine draws the color nenu lor BackGround 
COLOR, PEN COLOR, and SEPARATE, and lets you select a 
color with the pen* 

Color box low-resolution draw. 
Tne WINDOW command. 

This subroutine resets the Tablet WINDOW information after 
a color menu selection. 

The VIEWPORT command. 

This subroutine causes a 1.15 second delay. It is 
used to pause while the Apple Is displaying a message 
on the screen. 

This subroutine waits until either a key is pressed on 
the keyboard or the pen is pressed down, and then 
returns. 

This subroutine draws or undraws the four corner marks 
for a VIEWPORT. 

This subroutine draws a single VIEWPORT corner mark- 
The RED0CER command. 
Turns on the REDUCER. 
The DELTA comnimul • 

LINES mode. 

dots node. 

FRAME mode. 

BOX mode. 

This subroutine Is called whenever you specify a point 
outside of the VIEWPORT for any af the four modes 
mentioned above. 

The AREA command. This section is the drawing loop. 
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iyyo-2030 

20/U-20BO 

2090-2120 
21 00-2290 
2300 

2310 
2320 

2330-2480 
2490-25B0 
2590-2600 
261U-273U 



The calculation section for AREA. 

Tlie DISTANCE command. This section is the drawing 
Loop. 

The calculation section for DISTANCE. 
The CALIBRATE command. 

A subroutine to blank out the four lines at the bottom 
of Page 2 of Text mode. 

A subroutine to display "BEGINNING POINT?" at the 
bottom of Page 2 of Text mode and wait for the pen to 
be pressed down- 

A subroutine to display "ENDING POINT?" at the 
bottom of Page 2 of Text mode and wait for the pen to 
be pressed down. 

The SLIDE command. 

The SEPARATE command. 

This subroutine resets the Tablet firmware. 
Error handling subroutines. 



THE MAIN LOOP 

The main programming loop of the 
170 through 290. Lines 170 and 
mode. The DRAWing Is done by th 
activates the QUICK-DRAW subrout 
on the screen. As it draws on t 
coordinates tor each point plott 
YX. It uses the variable NX as 
the value of the variable 0% as 
the QUICK-DRAW subroutine). The 
Applesoft program when one of fo 



TABLET-CODE program occurs in lines 
180 are the main loop for the DRAW 
e CALL EPZ in line 170. This 
Ine, wlilch reads the Tablet and draws 
he screen. It also places the 
ed into the two arrays called XX and 
an index into these arrays, and uses 
Its DELTA value (see the section on 

QUICK-DRAW subroutine returns to the 
ur events occur: 



1) A key on the keyboard was pressed. 

2) The pen was pressed down outside the working area of the 
Tablet. 

3) The pen was lifted after being pressed down. 

4) One of the arrays XX or YX was filled up. 

When QUICK-DRAW terminates, the termination condition code (a number 
Irom to 3) is stored in location 700, and the Applesoft program 
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placed thin value into the variable CD. Depending upon the 
termination condition, the program either reinitialize" tin- DRAW mode, 
or branches to line 190 (to handle a keypress) or line 200 (to K «'i '» 
menu Be lec t ion) • 

It the pen was pressed outside the working area, then lines 220 
through 240 sense the pen's position again in relation to the menu. 
Two numbers are returned: X holds a number from to 21 which 
corresponds to one of 22 horizontal positions across the menu, and Y 
holds a number (0 or 1) which corresponds to one of two menu raws. 

The OH Y+l GOTO 280,290 statement In line 250 selects between the 
top and bottom menu rows- The ON X+l GOTO 140... in line 280 selects 
among the 22 menu items in the top row. 



MENU ITEMS 

Each menu item corresponds to a block of code (not a subroutine) in 
tne program. After the code for each item performs its function, it 
executes either a GOTO 170 (to reinstate DRAW mode) or a GOTO 660 (to 
reenter the current mode). A list o£ the variables which are used in 
the program and a description of their function appears In Appendix B. 
Subroutines which are called by parts of the program also appear In 
that Appendix. 

The four other modes (LINES, DOTS, BOX, and FRAME) are actually 
Independent menu items which operate differently from DRAU mode. For 
an example, look at the code for the FRAME mode, in lines 1740 through 
1820- Line 1740 resets the Tablet to accept points from the current 
WINDOW area, with a sparkling crosshairs cursor displayed. It also 
sets the variable CM (for Current Mode) to 3» for FRAME mode. Line 
1750 loops until the pen Is pressed onto the Tablet surface, and 
returns the coordinates of the point in X and Y. These coordinates 
can be used directly to plot onto the high-resolution screen. 

Line 17o0 checks to see if the point is Inside the current VIEWPORT. 
If it is not, the subroutine at line 1940 is called. This subroutine 
checks that the point is In the menu area. If it is, it sets the 
variable KT to 1; if not, it sets KT to and displays the message 

POINT 0UTS1UE VIEWPORT- RESPEC1FY. 

Back in line 1/60, II a menu Item w.ib selected, the code causes a jump 
to line 220 (menu selection). U the point was outside the viewport, 
the mode is restarted by a GOTO 1/50. 

If the point was inside the VIEWPORT, then line 1780 plots the point 
on the screen and saves Its coordinates In the variables TX and TY. 
Lines 1790 through 1810 go through the whole get-a-polnt procedure 
again, and get another point in X and Y. Finally, line 1820 actually 
draws the FRAME, and Jumps back to line 1750 to get another two 
points. 
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EXTENDING THE MENU 

11 you can write programs for the Apple, then you can tailor the 
TABLET -CODE APPLESOFT program to your own liking. You can add extra 
Functions and remove or modify existing functions. You can define 
your own menu selections, or you can even start from scratch and 
write your own programs to use the Graphics Tablet to do Just about 
anything. 



$ 

The TAB LET -CODE APPLESOFT program uses almost all of the memory space 
allotted for it. If you wish to add a function Co the code, you must 
delete some of the program to make room for it* If the program grows 
any larger, it kill not work. 



EXAMPLE: INSTANT COLOR MENU 

If you're tired of having to wait for the Apple to redraw Che color 
menu when all you want to do Is change Che PEN COLOR from white to 
black, here's a modification you can make to get instant changes in 
PEN COLOR. To do it, you'll have to sacrifice one of the Tablet's 
other functions. Since this will mean changing your TABLET-CODE 
program, it's important that you not work on the original backup 
diskette. 



Type 
NEW 

LOAD TABLET-CODE APPLESOFT 



to load the unmodified program. To make room for your new code, 
delete a function you don't use much (some good candidates for 
oblivion are SLIDE, SEPARATE , AREA, DISTANCE, and CALIBRATE — they 
are special-purpose functions and their removal won't affect the test 
of the program). Let's delete the SLIDE function. Type 

DEL 233U,2(.BU 



Now you've got about 250 more bytes to use for your program. To 
replace the SLIDE command with a null command, enter the line 

2330 GOSUB 1130: GOTO 170 



to reset the Tablet and return to DRAW mode if you try to s»lei-i tin 
now-defunct SLIDE function. 



What we'll do is let you choose a new PEN COLOR simply liy poking mi 
of the first eight squares in the second row of the menu. Label 1 1 
squares on your menu with a pencil or pen: 
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Now for the programming part. In lines 250 through 280, the 
variables X and Y hold the coordinates of the menu box which was just 
sclected> Y is set to for the top row and 1 for the bottom, and X 
holds a number between and 21 corresponding to the 22 boxes in each 
row. So, if you poke the pen Co one of the eight boxes of the new 
color menu, Y will be set to I and X will be a number from to 7, 
depending upon which of the 8 squares you poked. It Just so happens 
that the eight colors in Applesoft's high-resolution graphics mode are 
numoered through 7, and they are in the exact same order as the 
color names you wrote on the second row of the menu! Isn't that 
lucky? But, first we've got to handle Y. In line 250, if Y is equal 
to 1, the program goes to line 290, the null function. Let's replace 
that line with 

290 IF X<0 UK X>7 THEN GOSUB 1130: GOTO 170 

Now the null function is executed only if the pen was pressed in the 
second row and not In the first eight boxes. If the pen was pressed 
in one of the first eight boxes, the next line will be executed. So 
let's make the next line: 

295 POX: HCULOR-PC: GOSUB 1130: GOTO 660 

This line sets the Pen Color to the value of X (remember, through 
7?) and sets the high-resolution COLOR to that value. Then it resets 
the Tablet and goes to line 660, which reenters the current mode. 

And that's it! Now before you HUN It save this version onto a copy of 
the GRAPHICS TABLET SO KTWAKK diskette. You might want to add a REM 
statement at the beginning, describing the change and date. When you 
SAVE the program, you must save It under the name TABLET-CODE 
APPLESOFT or you won't be able to use it. Since the version of TABLET- 
CODE APPLESOFT that Is on your diskette Is LOCKed, you will have to 
UNLOCK it before you can save the new version. 
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To line your newly Modified program, iype 



HUN HELLO 

(£3 . I □ , mid press HSE3 - W»en the program Is 

tunning, you can Instantly change colors in midstream, from any mode, 
by pressing the pen to the box for that color. 



EXAMPLE: CIRCLE MODE 

Here's another change which la a little more extensive than the 
previous one. Here arc two extra modes, counterparts to BOX and 
FRAME, which draw open and filled circles rather than rectangles. 
You'll specify the location and Bize of a circle by poking two points 
on the Tablet: the first one will be the center of the circle and the 
second will be on the perimeter. Since this will require some extra 
room, (If you haven't done it already) delete a function such as 
SLIDE. In fact, you can delete both SLIDE and SEPARATE and use their 
menu squares to set CIRCLE and DISC mode. On a copy (not either of 
your original copies) of the GRAPHICS TABLET SOFTWARE diskette, type 

LOAD TABLET-CODE APPLESOFT 
DEL 2330,2580 

Now they're gone. Since CIRCLE and DISC need two points, just like 
BOX and FRAME, we can follow the example of those modes. Type 

2330 REM ** CIRCLE MODE ** 

2340 GOSUB 1130: PRINT D$;"INtf";SL: CM-5 

2350 RT-2: INPUT X.Y.Z: IF Z<>2 THEN POKE -16368,0: GOTO 2350 
23bO IF X<X3 OR X>X4 OR Y<Y3 OR Y>Y4 THEN GOSUB 1940: IF 

RT-1 THEN 220 
2370 IF RT=U THEN 2350 
2380 HPLUT X.Y: TX-X: TY-Y 

2390 RT-2: INPUT X.Y.Z: IF Z<>2 THEN POKE -16368,0: GOTO 2390 

2400 IF X<X3 OK X>X4 OR Y<Y3 OK Y>Y4 THEN GOSUB 1940: IF KT-1 THEN 220 

2410 IF RT-0 THEN 2390 

At this point, the coordinates ol the center of the circle are in TX 
and TV. and the coordinates ol a point on the perimeter are In X and 
Y. Let's find the radius of the circle now: 



242U R-SO.R((X-TX)"2+(Y-TY)~2) 



With a lictle trigonometry, we know that the horizontal and WtrtlCfll 
distance tram the center of a circle to any point on the peflnvtW In 
given by the simple formulae 

2440 DX-R*SIN(TH): DY-R*CUS(TH) : X»TX: Y=TY 

where R is the radius (derived in line 2420) and Til is an nngU* iron 
to 2*pi. Furthermore, wc know that this formula given us no! aM, bin 
eight points on the circle: 

X+DX.Y+DY X+DX.Y-DY X-DX.Y+DY X-DX.Y-DY 

X+DY.Y+UX X+DY.Y-DX X-DY.Y+OX X-DY.Y-DX 

as TH ranges from to pl/4 where X,Y is the center of the circle. 
So, let s add a loop and the lines to plot the points on the 
perlmeter> 

2430 FOR TH-0 TO .7854 STEP 1/R 

2450 ItPLOT X+DX.Y+OY: HP LOT X+OX.Y-DY: HP LOT X-DX.Y+DY: 

HPLOT X-DX.Y-DY 
2460 HPLOT X+OY.Y+DX: HPLOT X+DY.Y-DX: HPLOT X-DY.Y+DX: 

HPLOT X-DY.Y-DX 
24 70 NEXT Th: GOTO 2350 

how to finish it all up, change the lines 

boU ON CM+1 GOTO 170,1580,1680,1740,1840,2330 

1380 RD-RO+1: IK R0>1 THEN RD**0: GOSUB 1130: GOTO 660 

1340 GOSUB 1400: GOTO 660 

These changes let you go back to CIRCLE mode automatically after 
making a menu selection. 

Now UNLOCK the old version of TAB LET -CODE APPLESOFT that is on your 
diskette, (the one on which you're putting your own versions) and then 
SAVE this new version on your diskette. KUN HELLO and start using the 
GRAPHICS TABLET SOFTWAKE. When you want to draw an open circle, press 
the pen to the square marked SLIDE. Indicate one point for the center 
of the circle, and another for o point on the perimeter. The circle 
will be drawn to specification, and you'll remain In CIRCLE mode until 
you choose another. 

be forewarned that if you make a C1RG1.E which Is too large for the 
screen, Chen you'll get an error. Just press ■*■ to get back to 
DRAW mode. If you don't like this "feature", the following lines 
will fix the problem: 
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2425 ON ERR GOTO 2480 

2470 NEXT TH: ON ERR GOTO 2650 

2475 GOTO 2340 

2480 PRINT DS;"pRK0": GOSUB 2300: PRINT DS;"PR#";SL: PRINT "H2": 

VTAB 23: HTAB 12: POKE 41, PEEK(41)+4: PRINT "CIRCLE OFF SCREEN. 
RES PEC 1 FY." 

24B5 GOSUB 1300: PRINT D5;"PR*";SL: PRINT "N.H2": ON ERR GOTO 2650 
2490 GOTO 2340 

Note that you can still make circles which go out of the VIEWPORT. 
There's no easy way to prevent this. 



EXAMPLE: DISC MODE 

The DISC mode is just the same as CIRCLE mode, except that instead of 
plotting Individual points on the perimeter, you'll have to draw 
lines across the diameter to fill In the circle. Because they have so 
much code in common, you can make DISC use much of the code from 
CIRCLE. Here are the changes to CIRCLE to make it do DISCs, too: 

2340 CM-5: GOTO 2348 
2342 REM ** DISC MODE ** 
2344 CM-b 

2348 GOSUB 1130: PRINT DS;"INtf";SL 

2445 IF CM-6 THEN 2464 
2462 GOTO 2470 

2464 HPLOT X+DX.Y+DY TO X-DX.Y-DY: HPLOT X+OX.Y-DY TO X-DX.Y+DY 

2466 HPLOT X+DY.Y+DX TO X-DY.Y-DX: HPLOT A+DY.Y-DX IX) X-DY.Y+DX 

To change Che menu vector table so that the SLIDE square will activate 
CIRCLE and the SEPARATE square will activate DISC, change line 280 to 
read: 

2 U0 ON X+l GOTO 140 ,300, 0*0, bZO, 14o0, 550, 1 1 50,2160, 1380,650, 290, 1580, 
1680,1740,1840,570,330,420,2342,2330,1970,2070 

and make this other change: 

bbO ON CM+1 GOTO 170,1580,1680,1740,1840,2330,2342 

This next line lets you reenter both CIRCLE and DISC modes after you 
make a menu selection (such as PEN COLOR). Finally, if you added the 
error handling subroutine described above, then change it sol 

2J9U ON CM-4 GOTO 2330,2342 



Now again SAVE your modified program under the name TABLET-CODE 
AITI.KSOFT on the diskette you're using for your experimentation. 



THE FIRMWARE 



Un the Graphics Tablet Interface card is a 2K byte ROM (Kuad-Only 
Memory )• This KUM contains all the subroutines which read and 

Interpret the signals from the Graphics Tablet* These subroutines 

can be used easily from any BASIC program. 

The Graphics Tablet Firmware performs many functions. its main 
purpose is to read the position of Che Tablet's pen on the surface of 
the Tablet) and return that position in a numerical form to a BASIC 
program. But, It also docs much more: 

• It lets you supply horizontal and vertical offset information- U 
will use this offset Information in calculating the pen position. 
This lets you place the origin (where the X and Y coordinates are 
both 0} anywhere on the Tablet surface. The offsets can be integers 
from -32767 to +32767. 

• It allows you to give a scaling divisor, from 1 to 32767. 

You can tell the Tablet firmware to divide all coordinates by this 
number before it passes them to your BASIC program. This lets you 
calibrate the Tablet units (200 to the inch) to your own scale. 

• It allows you to select among ten different modes on the Apple's 
screen. Text, low-, and high-resolution graphics (on either Page 1 
or Page 2) can be selected, and you can mix text with graphics. 

• It automatically displays a flashing cursor on the Apple's screen, 
given the proper scaling and offset Information. Cursors are 
available or may be supressed in all screen modes. 

• You can tell the Tablet to supress all output from your Apple. 

• You can read not only the position of the pen, but also whether it 
is within readable distance, whether the pen is up or pressed 
down, detect pen-down and pen-up movements, and read the keyboard 
to see if a key has been pressed. 

Your programs can communicate to the Firmware subroutines by ualng the 
BASIC commands PR# s_ and IN* s_ , where a is the number of the 
peripheral connector slot in the Apple which holda the Tablet 
Interface card. (The PK* command indicates that all subsequent output 
is to be directed to the Firmware subroutines in a certain hIdi , and 
the IN* command indicates that all subsequent input Is to be taken 
from the Firmware subroutines in the given slot.) When your program 
wants to stop talking to the Firmware subroutines. It ran Issue a PR#0 
or INfO command to direct output or accept Input Iron itie normal 
screen and keyboard. 
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To avoid alienating DOS (the Disk Operating System), you'll have to 
Issue the PKP and IN* commands in the form of DOS commands. See the 
section on Selecting 1/0 Devices in your DOS manual. 



TABLET CONTROL 

To send control information to the Tablet, Just execute a PRf s_ 
command from BASIC and PRINT a string of Tablet Control commands- The 
Control commands will not be displayed on the Apple's screen: they 
will be used by the Tablet alone. 

There are seventeen Tablet Control commands. These commands take the 
form of a letter or a word, sometimes followed by a number. Commands 
are executed in a sequential order as given to the tablet by the 
user. 

Commas are used as delimiters between commands and must not begin or 
end the command string. Spaces are ignored. A null string issued to 
the tablet is invalid. Only the first alphabetic character of a 
command is meaningful; the other alphabetic characters are Ignored and 
may be omitted. 

Following is a list of Tablet Control commands. The letter "n" that 
follows some of these commands represents an Integer. The Tablet 
Control commands are: 



TEXT n Seta the Apple's screen to show text mode, n 

determines which page of Text to display and can be 
either I or 2. 

HGR n Sets the Apple's screen to show full-screen high- 

resolution graphics mode, n determines which page of 
graphics to display and can be cither 1 or 2. 

LUR n Sets the Apple's screen to show full-screen low- 

resolution graphics mode, n determines which page of 
Graphics to display and can be either 1 or 2. 

H1XHGR n Sets the Apple's screen to show high-resolution 

graphics mode, mixed with four lines of text at the 
bottom, n determines which page of text and graphics 
to display and can be either 1 or 2. 

GR n Sets the Apple's screen to show low-resolution 

graphics mode, mixed with four lines of text at the 
bottom, n determines which page of text and graphics 
to display and can be either 1 or 2. 
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Sets the Tablet scaling divisor to n. All 
coordinates generated by the Graphics Tablet will be 
divided by n before they are given to your program. 
The range for n Is 1 to 32767. If you give the Tnhl.-t 
a negative scaling divisor, It will ignore the mlniiH 
sign and use the positive number. A scale factor ol 
is undefined and will not work* 

Sets the Tablet horizontal (X) offset to n. If the 
R command Is enabled, all horizontal coordinates 
will have n added to them before they are given tn 
your BASIC program. The offset value, n, may range 
from -32767 to +32767. 

Sets the Tablet vertical (Y) offset to n. If the 
R command is enabled, all vertical coordinates will 
have n added to them before they are given to your 
BASIC program (see R command below). The offset 
value, n, may range from -32767 to +32767. 

Ignore scaling divisor. None of the coordinates 
generated by the Tablet will be scaled or offset. The 
cursor, however, will not Ignore scale and offset 
Information. 

Use scaling divisor. All coordinates generated by the 
Tahlet will be divided by the scaling divisor before 

they are given to your BASIC program. Then offset 

values will he added. 

If the R command Is used, the offsets will be added 
after the seal Ing operation. This command Is turned 
off (the BEFORE command is reinstated) with any 
subsequent command which sets a screen mode, including 
the DEFAULT command. 

If the R command Is used, the offsets will be added 
before the scaling operation. 

Disables all on-screen printing. After a HOPRINT 
command Is sent to the Tablet, no new output generated 
by the Apple will be displayed on the screen. NOPRINT 
mode is turned off by any other Tablet Control command 
string or by a BASIC PRft) command. 

Turns off the sparkling cursor. The cursor will remain 
off until any other Tablet Control command is sent which 
sets a screen mode (the DEFAULT command also turns the 
cursor on). 

Sets Stream mode. If the pen is within the proximity 
of the Tablet, the Tablet Firmware will send coordinates 
each time It Is polled, regardless of the pen position 
or status. This command is turned off (the Q command 
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Is reinstated) with any subsequent command which sets a 
screen mode, including the DEFAULT command. 

H Resets Stream mode. The Tablet firmware will send 

coordinates only when It is polled, and the pen is 
pressed down. 

lit FAULT Sets the standard (default) Tablet mode: 

• HGR 2 screen mode 

• SCALE- 16 

• XOFF-1536 

• Y0FF-1536 

• F (no scaling or offsets) 

• BEFORE 

• 0. (stream mode off) 

• Cursor on 

• Printing on 

For example, if the Tablet Interface card is lo slot number 5 and you 
want the Tablet to set low-resolution graphics mode, with four lines 
of Text at the bottom, use a scaling divisor of 16, and use the 
ollsets stored in the variables Xu and YO, and apply them before the 
scaling, you would use this Tablet Control command: 

PRfS: PRINT "GR I, SCALE- 16, X0FF-" ;X0;", Y0FF-";YU;", BEF0RE":PR(10 

Of course, you could shorten It by eliminating extraneous spaces and 
using only the first letter of each Control command name: 

PR#5: PRINT "Gl,Sl6,X"iXO;",Y";YO; ,, ,B":FRJO 

Since you are using Apple DOS, you must use UOS'a PK# command In order 
to use both OOS and the Tablet. If you've got the slot number of the 
Interface card In the variable SL, then the same Tablet Control 
command would read: 

PRINT DS;"PR|I";SL:PR1NT "G1,S16,X";X0,"Y";Y0;",B":PR1NT DS;"PRilO" 

It's Important not to add a semicolon (;) or comma (,) at the end of 
the Tablet Control PRINT string. The Tablet will execute the command 
only when it receives a RETURN character. A semicolon or a comma 
after the string will suppress the RETURN; therefore, the Tablet will 
never carry out vour commands because It won't hear the end of them. 

Any illegal construct In a Control command, including numbers out of 
range, will cause the screen to return to text mode and the message 

*** TABLET SYNTAX ERROR 
to appear on the screen. 
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ACCEPTING INPUT 



Uni-i' you've told the Tablet wliat kinds of numbers you expect to be 
gelling from It, you can ut»e the BASIC statements INf and INPUT to gel 
l In- |».-n inord Innteu and status Information from the Tablet. 

Ihi' I'.tblet aend.s its coordinate and status information In this lorm.it: 

+00 00 ,+0000, +00 

X— position Y— position sign status 

The X- and Y-positlon coordinates must be integers from -9999 to 
+9999. The user is responsible for adjusting the X and Y offsets and 
the scale value so that values returned by the tablet fall within 
this range. It is possible to exceed this range. In which case an 
Applesoft error will be generated* These coordinates indicate the 
position of the pen on the Tablet. If the K command is in effect, 
these coordinates indicate the position of the pen plus the offset and 
divided by the scaler. 

The sign and status digits Indicate the status of the pen and 
keyboard. If the sign Is negative, then a key has been pressed. The 
two digits have separate meanings: 




Tens digit: Ones digit: 



- pen is on scale - pen is down, and has been down 

1 - pen is off-scale L - pen was just lifted 

2 ■ pen was just pressed down 

So let's write a program to read the Tablet and print out the 
coordinates, without scaling or offsets, on the Text screen. Let's 
assume that the slot number of the Interface card is stored in the 
variable SL- 

100 PR#SL: PRINT "Tl, F, C, P": PM0: REM INITIALIZE TABLET 
110 INfSL: INPUT X.Y.Z: IN#0: REM READ TABLET 

120 PRINT "THE X-P0SITI0N IS ";X;", THE Y-POS1TION IS ";Y;"." 

130 IF Z<0 THEN PRINT "THE KEYBOARD HAS HE EN PRESSED." 

140 IF ABS(Z)>-I0 THEN PRINT "THE PEN IS OFF-SCALE." 

150 Z-ABS(Z): IF Z>-10 THEN Z=Z-10: REM GET ONES DIGIT 

lbO IF Z-0 THEN PRINT "PEN IS DOWN." 

170 IF Z-l THEN PRINT "PEN WAS JUST LIFTED." 

180 IF Z»2 THEN PRINT "PEN WAS JUST PRESSED DOWN." 

190 PRINT 

200 POKE -16366,0: GOTO UOlBBM CLEAR KEYBOARD STROBE, REPEAT 

This program will work in either Applesoft BASIC or Apple Integer BASIC. 



Line 100 sets the Tablet Control parameters. Line 110 gets Input from 
the tablet, and the remaining lines Interpret the values and print an 
explication. Line 200 clears the keyboard strobe (If a key was 
pressed) and loops back to get another set of values. 

This program works in Stream mode, that is, it Ib continually getting 
input from the Tablet regardless of the position of the pen. If you 
change the Tablet Control command string to read 

10U PR0SL: PRINT "Tl, F, C, Q": PR#0 

then the coordinates will be returned only when the pen is pressed 
down- 

Let's write a subroutine In BASIC which Is to return the X and Y 
coordinates of the next pen p ress, or return with the variable KY set 
to 1 if the user presseH the. ■^jjy^ m th.- keyboard- Let's 

assume that the Tablet has been Initialized In the main program (see 
previous example, line 100). 

200 REM ** SUBROUTINE TO GET A PEN PRESS OR KEYPRESS ** 

210 KY-0: REM FLAG FOR KEYPRESS 

220 IN#SL: INPUT X,Y,Z: INtfO 

230 IF 2-2 THEN RETURN: REM PEN DOWN 

240 IF Z>0 THEN 280: REM NO KEYPRESS 

250 K-PfcEK(-16384): HEM GET KEYPRESS 

2b0 IF K<>13 THEN 280: REM IS IT A RETURN? 

270 KY-1: RETURN: REM YES, IT IS. 

280 POKE -16368, 0: GOTO 220: REM NO, KEEP LOOKING. 



FROM MACHINE LANGUAGE 

You can perform the same Tablet operations from within a machine 
language program that you can from a BASIC program- Even though 
machine language programs are a little more difficult to write, they 
will run taster and use less memory than their BASIC counterparts- 

Your machine language programs will invoke the various functions of 
the Graphics Tablet firmware by performing JSR (Jump to SubRoutlne) 
operations to subroutines Inside the Tablet's ROM, rather than using 
the PRf and IN# statements in BASIC. Your programs will pass 

information to the Tablet by storing It in fixed locations in 
memory, and will receive information from the Tablet by staring it 

In other fixed locations, instead of using PRINT and INPUT statements 
.is a BASIC program would. 

iilnce the Tablet firmware operates in the same manner regardless of 
whether it is being driven by a BASIC or a machine language program, 
litis section will explain only the specifics of machine language 
operation of the Tablet- For a description of the modes and 
parameters which the Tablet firmware recognizes, please see the 
previous section. 



The Tablet firmware is absolutely located In the Apple's memory at 
locations 5C80G through SCFFF. This is a 2K memory space which is 
shared by all peripherals, and can be used by any one peripheral 
card at any time. In order to let the Graphics Tablet card take 
posesslon of this common ROM space, you must reference two special 
memory locations* first, you must reference location SCFFF. This 
will turn off all Interface carda which may be using the common KOH 
space* Then you must make at least one reference to any address in 
the range $CnOG through $CnFF, where n is the number (from to 7) of 
the peripheral connector slot which holds the Graphics Tablet 
interface card. Once this is done, the Tablet's ROM will be placed 
into its proper memory range and you can reference its subroutines 
normally. 



After you activate the ROM. you should store the slot number of the 
Graphics Tablet (in the format SCn) in location $Q7F». This lets 
other Apple programs know that the Tablet is active and In use. 

Subroutine POINT (location $Cn02) lets you read a single point from 
the Tablet. The coordinates of the point, along with the pen status 
Information, will be stored as a 15-character long ASCII string, 
beginning at location 50200 and ending with a RETURN code at location 
5020E. The format of this string is described in the previous section 
called ACCEPTING INPUT. 

The subroutine DEFAULT (location 5CE90) sets all the Graphics Tablet 
parameters and modes to their default values. It operates the same as 
the Tablet control command DEFAULT. 

The subroutine KRKAO (location SCBB9) allows you to read the pen 
position and status quickly, and get the result in binary (rather than 
ASCII, as POINT does). It returns the X and Y coordinates in the 
following locations: 

XFFL S0281 Lower byte of X-coordinate 

XFFH 50282 Upper byte of X-coordlnate 

YFFL 50283 Lower byte of Y-coordinate 
YPFH 50284 Upper byte of Y-coordinate 



TEM 



Pen status 



The X and Y coordinates are numbera from -32767 to +32767. Notice 
that this Is a greater range than the coordinates passed by POINT. 
Tne numbers arc in two's compliment form, and the high bit of the 
upper byte of each coordinate determines the sign of that 
coordinate. The pen status byte is interpreted much the same as it 
for POINT: the lower 4 bits represent the pen status and the upper 
bit represents the keyboard status. 



Is 
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The SCALE subroutine (location 5CB70) is normally called Immediately 
^L-ii 3! after KKbAli. It performs a scaling and offset operation on the 

X and Y coordinates generated by MREAD and places the results In these 
tuur locations: 
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TErtXL 50285 Lower byte of scaled X-coordinate 

TErlXH S0286 Upper byte of scaled X-coordinate 

TEHYL 50287 Lower byte of scaled Y-coordinate 

TEMYH 50288 Upper byte of scaled Y-coordinate 



•mV These values are also In two's compliment form and range from -327b7 
to +32767. 

H The CURSOKOUT subroutine (location 5CBF0) Is normally called 

Immediately after an MREAD. CURSOROUT calls SCALE and uses the scaled 
msjj results to place a cursor on the Apple's screen. The cursor is placed 
by an excluaive-OR operation, so another call to CURSOROUT using the 
same coordinates will remove the cursor and leave the screen 
unchanged. 
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H The CURSOROUT subroutine places the cursor on the screen which the 
Tablet was told to display. It is not necessarily the screen which 

•ij the Apple is currently displaying. If you manually change the screen 
setting after calling DEFAULT or setting the Tablet PAGE parameter 

„ (see below), then the Apple may be displaying a video mode which is 

""d different from the one in which the Tablet is displaying cursor. 

You can pass parameters to the Tablet firmware by storing the proper 
values in special memory locations. Here arc the locations used by 
the Tablet firmware. 

"J 

The MSL0T parameter (location 507FB) contains the number of the slot 
i (in the format 5Cn) Into which the Graphics Tablet Interface card Is 
plugged. 

The PAGE parameter (location S03B8+MSLOT) holds the code for the 
current video mode: 

•4 
=1 
-J 

■ -4 

If you set the high bit ot the PAGE byte, then the scale and offset 
a j (actors will be applied. 

! 1 

! =1 6.1 

1 



520 


high-resolution page 1 


540 


high-resolution page 2 


501 


low-resolution page 1 


502 


low-resolution page 2 


521 


Mixed high-resolution page 1 


$42 


Mixed high-resolution page 2 


505 


Mixed low— resolution page 1 


50A 


Mixed low-resolution page 2 


so* 


Text page I 


$08 


Text page 2 


»00 


No cursor 







The MPaGE parameter (location S0438+HSLOT) holds some of the same 
Information as the PAGE parameter. The lower six bits of MPAGE are 
derived from the lower si* bits of PAGE exclusive-ORed with the 
constant $25. The upper two bits represent the A, B, P, and Q 

MClMttm 

Bit 7 ON: Stream mode on Bit 7 OFF: Stream node off 

Bit 6 ON: Offset after scale Bit 6 OFF: Offset before scale 

The scale and offset parameters are stored in the following locations: 



SCALL 


SU4B8+HSL0T 


Lower 


byte of 


scaling divisor 


SCALH 


S0538+MSLOT 


Upper 


byte of 


scaling divisor 


orna. 


S05B8+MSLOT 


Lower 


byte of 


X-offset 


ovnm 


SG63B+MSLOT 


Upper 


byte of 


X-offset 


OPFlL 


S06BB+MSLOT 


Lower 


byte of 


Y-offset 


omn 


S073B+MSLOT 


Upper 


byte of 


Y-offset 



The scaling divisor is a binary integer from to 32767- The offsets 
are two's compliment binary numbers from -32767 to +32767. 



QUICK DRAW 

The QUICK-DRAW program is a machine language subroutine which 
acts as an Intermediary between the Tablet Firmware and an Applesoft 
program. Since an Applesoft program unin^ HPLOT cannot draw on the 
High-Resolution screen fast enough to keep up with the movements of 
the pen across the Tablet, the QUICK-DRAW subroutine talks directly to 
the Tablet and plots the points on the high-resolution screen. QUICK- 
DRAW also nukes the points plotCfld available to Che Applesoft 
program. 

QUICK-DRAW mum run on an Apple with nt least 16K bytes of memory, the 
Applesoft II BASIC programming language In ROM or the Language System, 
and a Graphics Tablet Interlace card. The Graphics Tablet Firmware 
must be activated by an IN* cuimand before QUICK-DRAW can be called. 

The 4UICK-DRAW subroutine-, an* hidden Imida an Applesoft program. 
When you RUN QUICK-DRAW, the Appleaoft program will store the 
subroutines in the memory range 5COO-5FFF (decimal 3072-4095). The 
entry point for the subroutines will be placed In memory locations 
52F0 and S2F1 (decimal 752 and / "> 1 ) - tour Applesoft program, which 
you will RUN right after you RUN QUICK-DRAW, can PEEK at these 
locations and get the entry poim by executing this line: 

100 KPi-PEEK(752)+256*PEEK{753) 

The QUICK-DRAW subroutine deals directly with four Applesoft 
variables. When you CALL the QUICK-DRAW subroutines, it takes Che 
coordinates of the points It receives from the Tablet and places them 
in the two Applesoft arrays Xi and Yi. It uses the Applesoft variable 
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Hi as on index Into these arrays. The subroutine also uses the 
contents of the variable DZ as a DELTA value. It Is the QUICK-DRAW 
subroutine which controls the DELTA and Audio Feedback feature*, ol 1 he 
Tablet software. 

You must dimension the arrays XZ and YZ prior to calling QUICK-DRAW. 
Also, you must assign a non-zero value to DX. The DX value is used an 
described In the DELTA function in Chapter 2; if the value of DZ Is 
negative, then the Audio Feedback feaure will be turned off. 

The QUICK-DRAW subroutine will return control to the Applesoft program 
under any of four conditions: 

1) A key on the keyboard was pressed before the pen was pressed 
down. 

2) The pun was moved to a place on the Tablet which does not 
correspond to a position in the current VIEWPORT. 

3) The pen was lifted after being pressed down inside the 
VIEWPORT. 

4) There is no more room in the arrays XZ and YZ to store 
coordinate values. 

Wnen one of these conditions arises, the code for that termination 
condition will be stored in location S2BC (decimal 700) and control 
will be returned to the Applesoft program- 

You can define a VIEWPORT for the QUICK-DRAW subroutines by storing: 

• the coordinate of the left edge In locations 30B9 and 3090; 

• Che coordinate of the right edge plus one in locations 
3091 and 3092; 

• the coordinate ol the top edge In location 3093; and 

• Che coordinate of the bottom edge plus one in location 3094. 

See lines 1100 and 1120 of the TABLET -CODE APPLESOFT program for an example 
ul how to pass VIEWPORT coordinates to the QUICK-DRAW subroutine. 



BY ANY OTHER NAME 



You can change the names of the variables which QUICK-DRAW will use by 
executing a special CALL to QUICK-DRAW. Normally, QUICK-DRAW uses 
these variable names: 

UZ for the DELTA value NX for the index to the rtrniyM 

XZ lor the X-coordinate array YZ for the Y-coordlnai e array 



ftfl 



Ymi cmii clmugv litem' four variable names to be whatever you like- 
However, Ihi'y immt always be of the integer variable type (denoted by 
tha percent nlgn (Z) following the name). To rename the variables, 
KM M,i . lormat: 

220 CALL EIM.DELTAZ.NUMBERZ.XVALZ.YVALZ 

Since Applesoft only recognizee the first two letters of a variable 
name, this will make yUlCK-DRAW use the variable DEZ for Its DELTA , 
NUX for NZ, XVZ for XX, and YVZ for YZ. If you want to change only 
one of the names, just leave the others out, but keep the proper 
number of commas: 

210 CALL EPZ..INZ., 

will make ijUICK-DKAW use the variable 1NZ instead of NZ. You must 
keep the variable names in the order DZ,NZ,XX,YZ. 
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APPENDIX A 

USE AND CARE 

68 Care of the Menu Overlay 

68 Care of the Tablet 

69 Care of the Interface 
69 If It Doesn't Work 



CARE OF THE MENU OVERLAY 



You can write on the clear plastic menu overlay with most anything: 
soft (Number 2> pencils, ielt-tip pens, permanent markers, crayons, 
and the like- However, ball-point pens tend noL to write well on the 
overlay, and colored or liard lead pencils also have problems. 

You can wipe the overlay clean of most marks or doodles you have drawn 
using a so£t cloth and a mild soap-and-water solution. Host murks 
£roia felt— tip or "permanent" markers can be removed easily. Some 
markers, however, will leave truly permanent scars on the overlay; 
it's a good idea to test any marker on an inconspicuous corner ot the 
overlay before you use it to draw all over your Tablet. To be sale, 
use felt-tip markers designed for use on acetate or mylar (or for use 
with overhead projectors). These will give you visible, non-smearing 
colors, but the marks will wipe off without a trace. 

If you are getting inexplainable "glitches" on your screen you 
probably have a static problem. The solution is simple: Wipe the 
overlay with the static cloth that came with your Graphics Tablet. A 
treatment with the cloth should remove any excess static from the 
overlay. 



CARE OF THE TABLET 

Your Graphics Tablet is constructed of a solid wood base, protected 
below by a sheet metal baseplate and above by a molded, snap-on 
plastic cover. If the top cover gets dirty, it can be cleaned with a 
soft cloth and a mild soap-and-water solution. Don't use any 
abrasives or strong detergents on the surface or case of the Tablet: 
they may scratch or damage the plastic* If possible, keep the Tablet 
covered when you aren't using it. 

O OH ' T leave anything which has a strung magnetic field on or near the 
Tablet* This will disrupt its natural magnetic orientation and make 
it malfunction. Keep your diskettes off the Tablet l Its magnetic 
field may alter ur erase the Information on them. Don't place disk 
drives, televisions . electric motors, magnets, or large, heavy 
metallic objects on top ul the Tablet. 

keep the Tablet in a cool, dry place* Don't leave it in direct 
sunlight or in a car trunk or some other hot, stuffy place* Too much 
heat will warp its cover* 

Be careful with the Tablet when you're moving It from place to place. 
Don't drop it or Jar it. Even though it's pretty solid, it can be 
seriously damaged by a bad fall* 
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CARE OF THE INTERFACE 

The Interface card is really the most delicate part of the Graphics 
Tablet. When inserting, removing, or transporting It, be very careful 
not to bend any of its pins or components. To be safe, always carry 
It in the box in which It was shipped, nestled In protective foam. 
Keep it away from strong electrical or magnetic fields, and don't 
even think of touching it if there's a lot of static electricity in 
the area* 

If you've been inserting and removing the Interface card into the 
Apple a lot, then it's possible that the metal "fingers" have gotten 
dirty and are not making good contact with the Apple. In this case, 
the easiest way to clean the fingers is to just use an ordinary pencil 
eraser and rub all of the gunk off. If you want to be thorough, use 
cotton swabs and rubbing alcohol to clean the fingers on the card* 



IF IT DOESN'T WORK 

It you've exposed your Tablet to bad magnetic Influences or it's been 
bumped and jarred a lot, it may develop "dead spots" on its surface, 
apots where the pen won't draw. These aren't permanent, they're Just 
a loss of magnetic orientation in certain spots of the Tablet* Take 
the Tablet to your Apple service center. The service center should 
have the proper equipment to reorient your errant Tablet and make it 
work again. 
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APPENDIX B 

BACKING UP YOUR DISKETTES 



12 With Two Disk Drives 

72 With One Disk Drive 
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WITH TWO DISK DRIVES 



It your Apple has two disk drives, you can easily make a copy of 
either GRAPHICS TABLET SOFTWARE diskette by using the diskette copying 
pragma on your Apple SYSTEM HASTEK diskette. You will need three 
diskettes; 

1) une oi the GRAPHICS T Ah LET SOFTWARE diskettes, enclosed 
with your Tablet; 

2) The SYSTEM HASTEK diskette, enclosed with your 
Disk II; and 

3) 1\ blank, unlnt tiallaicd diskette. If you like, you 
can use a prclnltiallzed diskette, but all Information 
on chat diskette will be destroyed- 

Boot your system using the SYSTEM MASTEK diskette (see your DOS 
manual, or, if you liave an Autostart KOM, see your Autostart ROM 
manual) and type 

KUri COPY 

After the disk drive stops whirring, place the GRAPHICS TABLET 
SOFTWARE backup diskette in one drive, and place the bl.mk diskette In 
the other. The GRAPHICS TABLET SO FT WAKE diskette will be the 
"Original", and the blank diskette will be the "Duplicate". Follow 
the instructions In the section on using the COPY program in your DOS 
manual. 

Once you've copied the diskette, label the duplicate so you'll know 
what it is. Then put the original sway In a safe place. If you ever 

lose or destroy the duplicate, then before you start to use the 
original, make another copy of It, It's also a good idea to 

periodically make duplicate copies of the diskettes which hold your 
pictures • 



WITH ONE DISK DRIVE 

If your Apple hat. only one disk drive, then you'll have to copy all 
the programs which comprise the GRAPHICS TABLET SOFTWARE package one 
by one, loading each program I mm the original diskette and saving It 
to the duplicate. It's a lengthy procedure, but well worth your 
trouble. 

Boot your system using the GRAPHICS TABLET Su FT WARE diskette. Press 
1 1 lit io tin iii':.Ln ■ mi, yUIT, and press 

^^^^B . Now remove the diskette .md wrlte-protect it by sticking a 
wrlte-protect tab (a thin but sturdy strip of tape will do) over the 
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square notch on the left side of the diskette. This Is important! It 
will prevent you from accidentally destroying anything on the original 
diskette. Wow insert a blank, uninitialized diskette In the drive. 
You can use a preinitialized diskette, but all information on it will 
be destroyed. Type 

IN IT tiELLU 

.inu press Idlttil • You're now initializing the diskette with the 
HELLO program from the GRAPHICS TABLET SOFTWARE diskette. This takes 
about a minute. 

Now switch to the GRAPHICS TABLET SOFTWARE diskette and type 
LOAD MENU ALIGNMENT 

How switch to the duplicate diskette and type 
SAVE MENU ALIGNMENT 



Now switch to the GRAPHICS TABLET SOFTWARE diskette and type 
LOAD TABLET-CODE APPLESOFT 

Now switch to the duplicate diskette and type 
SAVE TABLET-CODE APPLESOFT 



Mow switch to the GRAPHICS TABLET SOFTWARE diskette and type 
LOAD 0U1CK-DRAW 

how switch to the duplicate diskette and type 
SAVE yUlCK-UKAW 



Now switch to the GRAPHICS TABLET SOFTWARE diskette and type 

BLOAU UTILITIES 

HLOAD GRAPHICS TABLET LOGO 

Now switch to the duplicate diskette and type 

BSAVE UTILITIES, VJ6000, LSJJO 

BSAVE GRAPHICS TABLET LOGO, AS -000, LS2000 



Haw enter this program: 
NEW 



10 DS-CHRS<4) 

^0 PRINT D$;"0PEN GRAPHICS TABLET SOFTWARE" 

JO PRINT D$; "WRITE GRAPHICS TABLET SOFTWARE" 

'.0 PRINT "RUN qUICK DRAW" 

>0 PRINT "RUN TABLET-CODE APPLESOFT" 

60 PRINT DS;"CL0SE GRAPHICS TABLET SOFTWARE" 

/O END 



HUN 



This abort program creates an EXEC file called GRAPHICS TABLET 
SllFTWAKE, whose function is to set up the Apple to RUN the progr-iow 
which make the Graphics Tablet work. You need to have this file on 
every duplicate diskette you make; if you're going to be making my 
duplicate copies, you might want to SAVE this short program so you 
don't have to retype it every tine you need it- 

To SAVE this program, type 
SAVE FILEMAKER 

Then, whenever you're making a duplicate, put in this diskette and 
type 

LUA1) FILEMAKER 

put in the duplicate diskette, and type 
RUN 

That's all there is. Once you've copied the diskette, label the 
duplicate ao you'll know what it is and put it away in a safe place. 
If you ever lose or destroy the original, then before you start to use 
the duplicate, make another copy of it. 
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APPENDIX C 

COLOR ANOMALIES 



7b Unusual Color Effects... 

77 ...And How to Get Them 



UNUSUAL COLOR EFFECTS 



You may huve already noticed that a few strange things happen when 
you try to use certain conbinatians of colors with the Graphics 
Inl.l.-t. Don't worry: these are normal, predictible phenomena which 
are caused not by the Tablet, but by the Apple itself. 

The Graphics Tablet displays its pictures using the Apple's high- 
resolution graphics node- In this mode, there are 53,760 individual 
dots on the screen, and sin colors (black, white, orange, blue, green, 
and violet). The Apple should therefore need several hundred thousand 
individual "bits" of information to form a picture. But the Apple 
uses only 65,536 bits of information (organized into 8,192 eight-bit 
"bytes") to form the picture! The reason the Apple can display such 
complex pictures using so little memory Is the same reason that 
sometimes the colors don't appear normal: not all colors can be used 
in all places an the screen, and each dot Is limited in the number of 
colors it can be. 

This specialization of function causes some combinations of colors to 
work differently than you might expect. There are three different 
effects which are caused by the limitation in the color scheme. They 
occur in all drawing modes, but only where one color borders another 
and the borderline is not horizontal. For example, the color problems 
could occur on the two vertical sides of a FRAME but not on the top or 
bottom. Here are the three effects: 

1) DASHED LINES. When you draw black or white lines on a 
colored field (or vice versa), non-horizontal lines will 
tend to become dashed and incomplete, and vertical lines 
may not appear at all. 

2) ZEBRA STRIPES. When you draw colored lines on a colored 
field, non-horizontal lines don't appear their normal 
colors, but instead are sometimes black-and-white striped. 
Vertical lines will appear either completely black or 
completely white. 

3) COLOR FLIP. When you draw with one color (or black or white) 
across a colored field, sometimes a seven-dot wide area around 
a non-horizontal Una will change color. This will result 

in a colored "shadow" appearing around the line. 

These effects occur in various combinations, depending upon the colorH 
you use. 
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AND HOW TO GET THEM 



The table on the next page Illustrates seven different corah I nal . loim <<> 
the effects mentioned above, and what color combinations produca 
which effects. To use the table, find the pen color you're using 
along the left side of the table. Then look on the top edge of the 
table and find the color of the area on the screen across which you 
want to draw. Where the row for the pen color and the column for the 
field color intersect, there's a number. Find the number In the 
legend to the table and read about the effect you'll get. 

About BLACK 1 , WH1TE1, BLACK2, and WH1TE2: Due to the vagaries of the 
Apple's color generation scheme, there are two instances each of the 
colors black and white. When you look at the Tablet color menu (see 
the section on PEN COLOR in Chapter 2), you'll see thst there are two 
black squares and two white squares along with the four colored 
squares. The black and white in the top row are BLACK1 and WH1TE1; 
the ones in the bottom row are BLACK2 and WHITE2. The reason for the 
duplication is that the I's cause fewer problems when used with green 
and violet than do the 2*s, and similarly the 2's go better with blue 
and orange than do the l's. When this book refers to black or white, 
it means BLACK 1 or WHITE 1. 
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FIELD COLOR 

Color Effects Table 

LEGEND : 

0: No effect. 

1: Colors appear as expected; oo anomalies. 

2: DASHED LINES on non-horizontal lines; vertical lines may 
disappear. 

ii ZEBKA STKIFING on non-horizontal lines; vertical lines appear 
solid black or white. 

1*1 DASHED LINES with a COLOK FLIP. 

5: Pure COLOR FLIP: non-horizontal lines appear "chunky" and wider 
than normal. 

6: ZEBRA STRIPING with a COLOR FLIP. 
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PROGRAM LISTINGS 



80 Tablet-Code Applesoft 

85 Variable Atlas 

87 Subroutines 

88 Special Locations 

89 ROM Code 
108 Quick-Draw 
US Utilities 



TABLET-CODE APPLESOFT 



10 RE* • TABlET SCFTUAhE. CGP'*IGhT APPLE 1979, EM.ER5 • 

.•o loheh 1-5392 

M P» * 141 PRINT : i ■ _ .. . l GRAPHICS TABLET SOFTUAaE' 

40 .s.£p» goto 26io 

■I HI - lmP» >4i PRINT Dt. "OPEN TAD INFORMATION. 01 " PRINT Dt. "HEAD TAli 
If*-DR«AT|DN- INPUT 5L INPUT XL INPUT VL INPUT «H INPUT <H 
i-0 PRINT PRINT 01. "CLOSE TAD INFMMAT'ON" 

-c ot-erp cam ."oM 

10 EPX » PEE* t?S3) • 256 - PEEK (752) IS - BOO 

■o oin <x<n*., «xtrn) 

PRINT Dt. "BLOAD UTILITIES' A16000. 01 " 
113 I A ■ IH - *L VA ■ VM — YL LT ■ INT I < IA * VA) ' 21 "I ■ INT iLT / 11 

i 

I JO 50 » INT . »A / II * 51 

12^ MO • INT i P I / 21 *H • XL W - 3 • WD • VL 
140 MGR3 PC - 3 DC ■ HCCLDH- PC U - 1 OF • I 

i;o a " xm • z vi » vn ♦ 2 *2 * i int (<xh • 3 - xw / 2bo * 5> - roo> * 

£ ■ INT >>: • 19S / 2B01 '! ■ «1 X6 - X2.V5 ■ v| It • Y2 

lac ox ■ oosua icto rd ■ 

170 CM ■ NX • 1. CALL EP~. CD - PEEK (7001 ON CD * 1 GOTO l'O. 207- l - 0. I 

70 

190 GOTO 170 

1*0 PRINT PRINT Dt. -PRRO" P° IMT D». "IMO" GET At IP ASC <A»> : ; 2 
7 THEN 100 

10- TEXT MOKE VTAB 12 HTA3 13 INPUT "QUIT? <Y OR Nl ".A* IP A* » ' 
t- THEN HOME VTAfl 12 ht^d 10 PRINT "LOAD I HQ HELLO PPCGRAM" PCKE 
tOA. B POM 103.1 PRINT . i "RUN HELLO. Dl" 5T0P 

im scsub itx goto 170 

300 IP PEE* <640) C > 2 THEM 170 
BIO PCvE HO. 

220 XF • XL • 2 YF - YL • 2 SF ■ 50 SG5VD 25»0 REn SENSE 
nENU 

230 PPINT -R INT Dl< * |N«" . EL 

740 INPUT I.' Z IP * 'J 1 THEN COSUD 1130 170 

250 IF V 4 » 1 AND V !■ - THEN PRINT Dt. -PR60" PRINT CMP* (71 »»l'IT 

PRINT Ml "PHONAL: PRINT "N" ON Y - I GOTO 2BC 290 
260 GOTO 230 

270 TEXT Pirn O PRINT "ERROR ■ STOP 

2G0 CN I • I GOTO 140. 300. G9G. e20, 1460, 550. 1150, 2160. 13E0. o50- 390. 1330 I? 

SO, 1740. 1340. 570. 330. 420. 2450. 2330, 1970, 2070 
290 70 SUB 113G GOTO 170 

300 IP *T ■ »3 AND *T ■ »3 AND "« » 18 AND Y A » VB THEM HCOLOR- 3C "FLO" 

0.0 CALL 62454 GOTO 520 
310 HCCGP- BC MPLDT *3. *3: FOR Tl - V3 TO Y4 HFLOT 13.71 TO «4.T| s£tr 

HCCLGR- PC GOSUB 1130 GETO 170 
330 TE»T PRINT D». "PR»a - HOME VTAfl 7 HTAD 6 PRINT "PLEASE T'PE The 
PICTURE NAME • PPINT HTAfl 7 PRINT Dti"INRO" I*»UT ".B» I B 

3* - "- Tv-EH C02UB 1130 'JOTD 170 
340 VTAD 9 HTAB 37 CALL - •-•i^ "TAB • G0SU3 530 
345 OR • "PIC " • B* CMERR CC^O 4O0 
350 PRINT D> "BLOAD ". Dt- ". AR4(KiO. VO. D"- C» 

3oO SS ■ PEE' Uoe32) • 256 • «*EEK Ubb33) IF =r • THEM 130 
370 II ■ PEE« M65041 # 256 * lEEt* '16505* <2 • PEEK 'lo?06i - 256 • PEE- 
'la507l V: ■ PEE* '16509' I ?"6 • PEE* '165091 Y3 ■ P?6* '165101 • 
256 - PEEK ( 16511 > 
390 ONERR GOTO 2630 
3«0 HOHE COTO 520 

400 3* ■ RIS»T» 3» LEN iBV' - 4'» OTjERR CCTQ 2650 
410 PRINT D«. -BLGAD - . B«t " . A«40C-0. VO. 0" . C* GOTO 150 

420 TEXT PRINT D», "PRRO" HOME VTAU 7 HTAD 3 PRINT "PLEASE TYPE A N 
AHE FOR TMJ5 PICTURE " PRINT HTAB 7 PRINT D». "IHOO" INPUT -—li - 
.Ilk IP D« * "■' THEN GOSUQ 1130 GOTO 170 

400 VTAD 9; HTAD 37 CALL - 9o8 HTAD 1 GOSUO 330 

440 SCSUB 1330 HCOLOR" BC GG5l' , B 1040 H • INT f»l / 256) POKE lo504. 

POKE 16S03.»1 - H • 236. H ■ INT i f 2 / 2361 POKE I6506.H PO*E Io5? 
7, 12 - H - 256 H - HIT (Yl / 236i »C«E 16300. H PCfE la309. r\ - H ■* 
296 

450 H ■ INT r »2 / 256) PO*E 16510-M POKE 16511. Y2 - M * 256 h • INT i5 
2 ' 256' PQ*E 16632- H PC-E 16e33- 52 - H • 256 
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<M 39 - "PIC ' • 3t Of^ERP GC'u 4«0 

4'<5 HCOLOR- PC PRINT D*."V£J»iF. -,D*. -. D*. C» ONERR GOTO 2o30 

4d0 VTAD 21 .iTAB 1 PRINT "A »ICT'jBE alBEADt EIIST5 MJTH That •• oojnr 

hTa3 12 INPUT "CONTINUE OR Nj IF £• C > "V" ThEM 310 

490 ONE PR -MIO 2630 

900 PPINT D«. "BSAVE fl». ". A»40C0. L«1FF8. VO. D" . C9 
!1'> nCf-E PRINT D»("PR»",SL =RlNr "h2, N" 
■20 C05UB 1090 PRINT D*. "IN4", 5L: GOTO 170 

330 VTAB 10 CALL - 9»B PRINT HTAB 16 PRINT "DRIVE ■ " DEFAULT-' 
. DFi * > ''. HTAB 23 I-1PUT " ",C». IF CI "I" AND CI ;• "2" noM 

C» - STRf (OF I 

340 DF ■ VAL ICO) VTAB 11 HTAD 24 CALL - 95B PPINT C» RETURN 

■50 REM •** 5CFT HEEET COWAMD ••• 

5»0 MSUB 133C G05UB 1090 D* • - 2 GOTO 170 

370 TE»r PfflNT D9. -PRRO" HO"E PRINT D«. "HMO" COSUB 330 

310 HOME HTAD 7 PRINT -PHE=5 SPACE DAP TO CONTINUE " PCi>E 34.2 

-OQ PPirir :i ' CATALOG D- C» 

600 POKE - 16363-0 GET A*. IF A» 1 " - THEM 600 
elO I 1130 GOTO 170 

620 REM •— CACKCROUr.D AND PEN COLOR ••• 

630 TI » PC GCSU3 670 IF PC ■ 9 THEN PC - Tl. OGSUB 1130 GOTO ooO 
&40 BC ■ PC PC - Tl HCOLOR" DC HPLOT 0-0 CALL 62454 GOTO 320 
*50 T3 » PC GOSUB 670 GO SUB 1130 IF PC ■ B TngM «*C ■ T3 

ON CM * 1 SOTO 170. 1500. 1630. 1740. 1840 
070 • «J1 • 2 VF ■ VK • J SF ■ INT *I*H - <M) / 140) 

630 PRINT D»i "PR90" TEXT HOME PRINT D*."PRR-,SL PRINT "01 . R. » " ■ XF. " 
. VF. " . S" . 5F GR Hft-E VTAB 22 HTAB 9 print " L"' ." " - ; T IN, CDLO 
R lEJiU " 

a'O COLOR" 5 FOR ZI ■ TO 3 1 * HLIN 0.39 AT 12 ."/£'* 

TOO *8 - 9 f8 - 17 19 ■ 2 Y9 ■ 2 C9 ■ G05UB 980 19 - 11. Y9 - 2 C9 - 12 

G05UB S8C «9 • 20 Y9 ■ 2 C9 ■ 3 CG5UB B80 <9 - 29 "9 - 2 C9 • 15 GOEUS 

eso 



^ ^ flO <9 ■ 2 Y9 . 21 C9 - O GOSUD B30 <9 "11 '9 ■ Jl C9 « ' M5UB 380 * 
20 V9 ■ 21 C9 ■ 6 GOSUO 330 - 29 Y9 - 21 C« ■ 15 CCSuB 980 
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"•20 HOME VTAB 22 HTAB 7 PRINT "USE THE PEN TO PICK A COLOR " P^INT 

PRINT D«, "PRp-.SL PRINT "N" 
730 PRINT D» -IN«-,SL INPUT I.'.Z IF : : THEM PRINT Hi "INH" GET a 

■ I ■ i- ■ PRINT IF ASC .i - 13 THEN PC • 3 flE TURN 
'40 IF 2 C ; 2 TmEN 730 
750 * • INT <t I 71. V - INT IV / 4i 

760 IF Y ■: 2 OB V :• 37 OR V ■• 19 QR t - 20 OP • '. 2 QR • ■ 3~ I HEN 733 
770 PRINT D*. "PRBO- PRINT CHR ■ (71 If t I AJlD ' 19 'HEN ON INT i 

U - 2> / 91 * 1 GOTO 790. 300.810. 820 
730 ON INT < .X - 21 I 9) - I GOTO 830.(140.830.060 
70Q »c • S» • "OLACM" GOTO g'O 
900 PC • I Dl • "GREEN" GOTO 170 
010 PC - 2 Dt " "VIOLET" GOTO 3^0 
920 PC « 3:B* • -NHlTEl" OOTO 3^0 
330 PC ■ 4 Bi . -DLACK2" GOTO J~0 
840 PC ■ 5 0» - -QBAf.GE" GOTO 5~0 
830 PC * 6 Dt ■ -DH-<- GO 'O 070 
860 PC - 7 B« - 'WHITEr- 
=J A -i?r- HOME v TAD 22 "TAD 1 40 - LEN 1DD1 / 2 PRINT B« FOP ZZ ■ 1 TO 50 

■ » 0: NEXT HCOLOR- PC HOME RETURN 

990 COLOR" C9 FOR ZZ ■ 1 TO >B VLIN Y9. V9 - YO - 1 AT «9 i9 > 19 * 1 NE> T 
— - -j RETURN OEM COLOR B0< LO-RES DRAU 

M 9J 990 REM »•« yifjDOU COMMANO 

900 PRINT PRINT D«("PRII"iSL PRINT "Tl.F.C" PRINT Dl. "PRRO - 

*10 TEXT KW« VTAB 9; HTAB 13 PRINT "PRESS PEN AT * RRWT HTAB 8 INVERSE 
£ A "20 PRINT D*. PR»",SL PRINT -*,C" PRINT BWl " INR". SL IflPUT X. Y. Z; IF Z ■: 

THEN PRINT D»."INR0" CE* A» IF ASC I At I - 68 THEN GOSUB 1330 HCOLCR= 
-*30 IF ; : "HEN IF ASC (Ati - 13 Th£n GOSUB 1130 GOTO 170 
940 IF Z v * 3 THEN 920 

«V3 PRINT Di. -PRPO" IF « ■ «H • I 0» ¥ < VI • 2 Then VTAB 22 HTAB 4 PRI-*T 
CHRt (7). "»lEASE STAY THE WORK-AREA - P0» IZ ■ 1 TO 300 NEiT 

a ZZ VTAD 22 CALL - Be 9 20T0 920 

^ J eC VTA3 II CALL - 9e8 HTAB -2 PRINT "UPPER-LEFT AND "> INVERSE PRINT 
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'LOWER— RtOHT" fICPMAL 
970 PRINT Dt. "PRR-.SL* PRINT -N.C" INPUT TX. TY. Z IF Z CO THEN PRINT D 

t."IN60* GET At IF ASC 'Atl - 68 THEN GOSUB 1330 HCOLOR- BC GOSUB 
1040 XI - 13 X2 ■ 16 Yl ■ V5 Y2 ■ Y6 GDSX'D 1070 GOTO 170 
»B0 IF J ■ THEN IF ASC <A»> - 13 THEN GOSUD 1130 GOTO 170 
'■0 IF I > 5 THEN 970 
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icoo point ram d». -pRao- ir n > ih . s or ry vh 4 : then vtai zz 

HTAB 4 PB INT CHR* 17). "PLEASE STAY UITHIM THE WCPK AREA ' TOR ZZ 
■ 1 TO MO NEXT ZZ VTAB 23 CALL - 868 GOTO 970 
tOIO IF T« ■: « OH TV C V THEN VTAB 23 HTAB 3 PRINT C*» i 71. "PLEASE 9 

PECIFY POINTS CDRBECTLV" FOR ZZ - 1 TO 300 NEXT ZZ GOTO 9l0 
1020 II - I IZ ■ TX - II * I: VI ■ V V3 ■ TV - VI * I 
1030 C0SU3 1330 hCGLOP" DC: X :-.Q 1040 COSUB 1070 OOTO 170 
1040 XT • I NT (OF ) IB - 279 - (T Yt ■ INT IHF) YD ■ 191 - VT IF IT 1 ■ 

2 THEN HPLOT IT - l.VT TO *T - l.VB HP LOT IT - 3. YT TQ XT - 2. 'B HP'.D' 
*B • l.YT TO 18 - I, VI HPLOT IB • 2. YT TO IB • 2> VB 
1030 IF YT > ■ I THEN HPLOT IT, YT - I TO IB, VT - I HPLOT IT. ft • I f 

•j VB • I 
' bO RETURN 

1070 Tl • *2 / 290 T2 « Y3 / 192 IF Tl C T2 THEN 32 • T2 IF [NT »T2I .: 

T2 THEN 52 - INT <T2l + 1 
1030 IF Tl ;■ - T2 THEN S3 • Tl IF INT itji .'. TI THEN S2 • INT (Tl) » 

I 

10=0 BO ■ CCSUB 1130 HCOLOft* IP BC ■ OP DC - 4 THEN hCOLCR" 3 
1100 CO SUB 10*0 HCOLO"- PC Bl ■ INT (IT / 236) 32 ■ IT • II • 296 B3 - 
INT (US * I) ' 29*1: 04 ■ »XB • 1) - B3 • 296 B 9 ■ VT: B* « VB » I ■ X3 
- INT CKTl I* ■ INT <>D> V3 • INT (YT) V4 - INT IYBI 
1110 COSUB 1330 HCOLOR- PCUH - 1 U* - ONERS GOTO 2630 

U20 BI ■ 3C69 POKE 31.32 PO'E BI * 1.B1 POKE 5 ' * 2, B* POKE S« * 3- B3 

POKE B' * 4.33 POKE BI * 9.86 RETURN 
1130 IF PD :• THEN COSUB 14CC RETURN 

1140 GF - 1260 - X3 / S2t / 2; HF • i 192 - IS t S3> ' 2 *F - INT ■ | - GF ■• 

S2> YF ■ [NT 1 VI - HF • S2 • SF - S3 COSUB 2390 RETURN 
1130 REN *•* VIEWPORT COMMAND • 

U60 HCOLOR- 3 IF DC - 3 C? 3C ■ ' THEN HCOLOR- 

1170 COSUB 1330 IF • INT III - GF • S2) YF > INT I VI - HF * S2) SF • 52 

GOSUB 2390 
1190 COSUB 13»0 OOSUB 1310 

11^0 IF Z ■: THEN PRINT D»i"I"l«)" PRINT CET At IF *K <Aa> ■ 13 THEN 

GOSUB 1130 OOSUB 1330 -COLOR- PC CQTO 170 
1200 IF I '- THEN IF ASC IAD ■ 68 THEN COSUB ;0"0 GOTO 170 

1209 IF Z <: THEN SOTO 11S0 

1210 IF IT ':■ I OR IB •: X OR YT : y OR YB < y then 1190 
1220 Tl • I - IT2 ■ Y - I H ■ «a ■ Tl Y8 « 'I OOSUB 1330 

1230 COSUB 12fiO GOSUB 1310: IF Z ; THEN GOSUB 1390 GOTO 1190 
1240 IF IT : Y 0" «l < « » YT Y Q» VB < V THEN 1230 

1230 IF I : Tl OF Y : T2 THEN GOSUB 1390 PRINT -»■ "PBBO" TElT HCHE 

v TAB 12 HTAB 3 PRINT "PLEASE SPECIF' POINTS CORRECTLY* GCS'JB 1300 
GOSUD 1140 GOTO 1190 
UaO MM ■ I. HI • GOSUD 2390 PD - O 

1270 >3 - Tl • 1 V3 ■ TJ ♦!<*-» Y« ■ V H ■ COSUB 1330 C05UB 1330 3 
1 - INT >I3 / 25t»i 02 - <3 - B1 • 296 B3 - INT 1 1 "4 * I ■ / 23a) D4 - 
.14 * it - B3 ■ 236 B9 - '-3 86 ■ V4 * 1 COSUB 1120 HCOLOR- PC GOT? 

170 

1250 POINT PRINT H%, "PP-O" CCSUB 2300 PRINT D*< "PPa • SL PRINT "("2- VTA3 
23 HTAB 19 F0>£ 41. PEEK .41) * 4 PRINT CHftt < 7) . "LCwER-P IGHT— FC3» 
T3 a I 10 300 NCIT PRINT Dt. "PRa-.SL PRINT -N.H3" RETURN 

12=0 FfllMt PRINT Da. -PR«0~ CCSUB 2300 PRINT D*. "PPa*. SL FS INT H2" VTA3 
23 HTAB 13 P0*E 41. PEE* 1 41) • 4 PRINT CHR* I 7 ) . ^uPPEP-'-EFT — F3» 
T3 - 1 TO 900 '*•» PRU.T D4.-PRa-.5L PRINT "N. MS* PE~URN 

1330 FOR H - I TO lOOO NEIT >• RETURN 

1310 PRINT 0*i " 1 Na " . 5L INPUT • t, V. 2 |F I ■ 2 OB Z •: THEN RETURN 
1310 GOTO 1310 

1330 POKE 233.99 POPE 232.32 MC OL OR" O IF OC - 0* BC ■ 4 THEN hCOLO"" 
3 

1340 H - "8 - X3 - 1 VB « Y3 - 1 GOSUB 1330 H a lb IB - 14 <■ I "8 « V3 - 
1 GOSUB 1330 H * 33: «••«*♦ | Tl ■ V4 • | GOSUB 1330 H ■ 4B »B - 
13 - I Y9 ■ Y4 • I GOEUD I99Q »ETu«N 

3330 IP 19 ' - AND IB ■: 230 «MD »B - AND YB •: l"2 Then RQT- H SCALE 
1 iDRAU 1 AT 18. «8 

!3oO RETURN 

1380 RD ■ RO - 1 IF RO > 1 THEN RD - GOSUB 1130 DM tit + 1 GOTO 170. 13 

60. le.30. 1740. 1B40 
13»0 GQSU8 14C0 ON CM * 1 OOTO 170. 1380. 1O90- 1740. 1840 
1400 IF »4 - -3 OR V4 - Y3 THEN 1440 

1410 Tl - - ixn a 21 1 / I »4 - 10): TS ■ HVM . 21 - 'VM • 3)) / I 

V4 - Y3> SF ■ INT (Tl) IF 13 < '1 THEN SF - INT iTJ) 
1420 'F - INT <(IH a 3) - 'SF * »3>> YF - INT KVrl • 2> - ' 9F a Y3)l IF 
ABS (IF) ; 37OC0 OR AOS >>F) 5 27000 THEN OOTO 1440 
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4» 

m 4 

bT t 

e * 
¥ •* 

F ■* 

F * 

C ^ 

e 4 

e 4 

« 4 

E =1 

€ 4 

E ^ 

- ^ 

C "I 



1430 OOSUD 2590 RETURN 

1440 PRINT Da. "FRaO" GOSUB 3200 PRINT PRINT [>■. -PRa". SL PRINT "H3-C" 
VTA8 23 HTAB 14 POKE 41. PEE* (41) a 4 PRINT "NOT POSSIBLE " RO - 
OOSUB 1300 COSUB 1130 PETuRN 
MoO PRINT PRINT Dt, "PR«".SL PRINT -TJ»C" PRINT Dt- "PRao - p=s;nT D*. " 

IHM* text 

1470 HOHE PKIHT hT*b ' PRUiT "FAST -ORAM DELTA SETTINO™ VTAI 3 HTAB 



AB5 <D^» 



POINT A« 



1480 

14O0 

1300 
1310 
1320 
1330 

1340 
'330 
i960 
I960 
13«0 
leOO 

1610 
1620 
taZO 
1640 

1630 
l©t>0 
1630 
16*0 

17C0 

1710 
1720 
I74Q 
1 730 
1 ~tO 

i?rt) 
|7flO 
17«0 
1000 

13)0 
1920 
1340 
1B30 
19^0 

1370 
IBBO 
19«0 

1*00 

1910 

•.■*ro 



7 PRINT -CURRENT DELTA SETTInO 15 
IF DH : THEN A* ■ -OFF » 
HTAB 10 PRINT -AUDIO FEEDBACK IS ".A* 

VTAD 18 CALL - *»5B HTA3 U INPUT "NEW DELTA EOUALS " 

"" THEN 1530 
IF VAL <A»» C 1 OR VAL 'At) > 137 THEN 14«*0 
IF DX C 1 THEN OX • - VAL (At) GOTO 1330 

OX ■ VAL (At) 

VTAD 20 CALL - 933 HTA3 9 INPUT -TURN AUDIO FEEDBACK 
- THEN 1560 

IF LEFT! (At.Jl <: U "ON- AND LEFT! (At. 31 C > "OFF" 
D7. « ABS 10X1 IF LEFTt (At.3i - "OFF" THEN D^ - - D7. 
CCSU3 1130 GOTO 170 

SL. CM - I 
> 3 THEN 
Y3 OR Y : 



"ON 



IF At 



IP A« 



T-£u 1330 



1130 PRINT Ct. "Ifia* 

INPUT X.Y. Z IF Z 
: >3 DR X : X4 OR Y 



CCSU3 
RT - 2 

IF I 
330 

IF RT > THEN 1590 
HPLOT X. Y 

RT . 2 I'rf-UT X.Y.Z. IF I ■: >! THEN 
IF I " i ; ?» ■ : i* OK Y C Y3 0> V ; 
220 

■ THEN 1630 

TO I. V GOTO 1630 
1130 PRINT Dt.-INa-.SL CM » 2 



POKE - 
Y4 THEN 



1A36B. 

bosh 



GCTO I-«so 
1*40 IP =T ■ 



1 THEN 



IF RT 
HPLOT 
CCSUB 
»T ■ 2 

IF t 
220 
IF RT 



INPUT 

: or 



4. V 

X > 



Z IF Z 
• 4 OR Y 



THEN 1690 



-PLOT I. Y COTO 1690 



1130 PRINT Di 
If.PUT I, Y. Z 



: «3 on * 

« THEN 
(■ V TX ■ 
INPUT I. 

«1 OH - 



:■ 14 of v 

1750 

I TV ■ V 

Y.I IF I 

:• 14 OR ' 



casus 

«T • 3 
ie i 

220 
IF RT 
HPLOT 
RT • 3 

IF X 

220 
IF RT 

HP LOT 

qohh 

RT - 2 

IF i 
220 

IF RT 

HPLOT 
RT • 2 

IF X 
220 

IF RT - D THEN 1890 
IF Y C TY THEN FOB H 



■INa' 
IF Z 



> a then 
Y3 en v 



SL CM a 3 

> 2 THEN 
Y3 OR V :• 



3 THEN 

Y3 OR y :■ 



POKE - 
Y4 THEN 



POKE - 
Y4 THEN 



POKE - 

.4 THEN 



P0»E • 

.4 I^CN 



1*366 
GQ5US 



GOTO 1930 
1940 IF RT - 



16363.0 GOTO 16*»0 
GOSUB 1940 IF RT . 



Io3o5 



1t>360 
MM 



O GOTO 17-0 
fj.j if RT . 



GOTO 1790 
1940 IF RT . 



Tm£U 



1 THE'. 



1 '-£'. 



l fMN 



» THEN 17«0 

I. I TO T«. Y TO TI, f * TO ■. FY TO ». Y GOTO 1730 
U3C PRINT Dt."l'ia- 3l CH - 4 



[f.PUT 
13 OR 



y. 1 If I 
i4 OR V 



■ THEN IB30 
1, Y TX - t TV ■ V 
INPUT X. Y. t IF Z 
X3 OP X *4 OR V 



: 2 THEN 

•3 my;. 



:• 3 THEN 
Y3 OR y :■ 



POKE - U36Q. O GOTO 19-0 
Y4 THEN CCSUB 1940 IF RT - 1 THEN 



POKE - 
-4 THEN 



16369. 
GGSU3 



GOTO 1390 
1940 IF RT ■ 



1 THE'. 



V TO TV- HPLOT t.H TO TI. H NEXT SOYQ 1=30 



1930 

|340 

19-0 



»"0 



19-5 



1990 



CQR H - '* TO V HPLOT X.H TO TX.H NEXT GOTO 1950 

IF ti • SF » YF - VL • 3) / SO C 3 THEN RT ■ i MTUMN 

PRINT Dt, -PR40" COSUB 390Q PF-INT D«> "PRa-.SL PRINT *M2" VT-B 33 

HTAB 3 POKE lit PEEK (41 > • 4. PRINT "POINT JjTSICE VIE'-PORl »ESP 

ECIFY ~ COSUB 1300 PRINT "t, "PRt" ■ SL PRINT "N H2" RT * BE TURN 
COfua 1130 fa - 1 CALL EP% CO - PEEK t7C0) OH CO * * GOTO -."O. 197 

9. l^QO. 19B0 
IF N'i - 1 THEM 1970 

HPLOT *'U 1 ' ; ' TO XTKN7. - l).V~l« - l> GOSUD 1*"0 1CSU3 1130 GOTO 
170 

PRINT Ct. "PRRO" COSUB 3300 PRINT Dt. "Oflt" . SL PRINT -N2' VTAB 33 
HTAO 14: POKE 41. PEEK (41) • 4 PRINT CHR 4 ( 7 ) . "CALCIA.AT INC "' IF 
NX - 2 THEN AR ■ GOTO 2020 
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I?00 
TOO 
2320 
X330 

2073 

am 

2100 

BI10 
2:20 

auo 

a: ?o 
S|80 

ri^o 

2210 

2230* 
2240 
22*0 

;r Q o 

2249. 
2270 

?;ec 

Z 300 
2310 



2 2:0 



2:20 

r:«c 
23:0 



2j*0 
2ACC 

2410 
2420 

2430 
2440 
2450 

2*eO 



h'AB 21 - INT 



i7G0» ON CO • 1 GCTO 1»0, 20* 



PRH-.5L rB INT "MS- VTAl 
CHRS <7>. •CALCULATING 



V%<T1) 



AR • «0H tj » 2 TO NX -ID*- <7.<T1) - IXltl - t> D¥ 
VSlTl - 1)1 / ttt • Jt * DX * Wf *«*T Tl 

ar > ar - *«%ti) - »s<Ht - in • <ivx*n - vun - IM 

IARW »l ~ 8 iF M < 9R«i-»QR9 THEN Aft ■ 
COSUB CMO VTAB 13 Dl ■ --REA IS - POKE 

030 ODS'jB 1300 COSUB 1300 RETURN 

3» ■ D» » STR* AO. > - . AB£ * - ut ♦ " 

») / 2) PRINT : » BETuflN 
COSUS ino MI - 1 Call tPZ: CO - P£6a 

j, 2oao, 2090 

IF « > 1 THEN 2070 

<josvD ao*o gosub 1130 ;o*o i?o 
print <j*. -pr»o*' gosub 2200. print o», 
-,t~b u poke 41. peek 1*11 -4 print 
h% - 2 then ot ■ cgto 2110 

dt - o for ti . s to nz - i o< - rum - xnm - n dv 

7.iT1 - 11 DT - DT • 50ft id • D< - 0* * Dv I NE»T OT - 
DT • 5<»aaQ9>iR9 THEN DT - v INT tBT • 100) > I 100 
CCSuB ?3W> VTAB 23 Dl • " T HE DISTANCE 13 * PO*E *1- 
BORUB 2120 QOSUO 130C. iOSUB 1300 RETURN 
3» - 31 • S-»t (DT) . - - . w* - - - HTAB Zl - 
PRINT 3s BETUSn 

•gsub 1 1 30 
COSUB 2310 
POINT r». "INR-. SL 
as IF AtC 'At) - 

if z : : 2 then 
if o j t c* i4 ■: 

- -■ B 2320 
PRINT C*. "IN«". SL 

AS IF ASC (ASt ■ 

if z : z then 

IF T« c JF3 OP T* 3 
PRINT Mj -Pfl»\ SL 



»~ t *1 i 



2 » AR A3* 

( INT (All • IOQ>» 10O 
41, PEEK - 4 IDSUD Z 



.EN '3 



IF 



INT 



DT ' Wfi 



PEEK '41 



LEN 'B». 



- V 
IF 



a) 



INPUT «■ V. 2 IF Z * THEN PRINT Dt. 
13 THEN COSUB 1130 GOTO 170 
PRINT .' r , .. .;- 
i Ed) V] : r OR v* < If MEN 2170 



INsO" 



iwpyr ■ TV. z if z 
13 THEN COSUB 1130 
PRINT GOTO 2320 
14 0» Tv Y3 OP ry 
POINT "TI. C" TEXT 



*: THEN 
GOTO 1?0 



PRINT D*. "IN-G" ZZT 



■ '4 THEN 2210 

HOME Tl • Tit - X 
VTAl 10 HTAB i * 



i t: ■ t 

I NT -DI9T 



PRINT Ds "IN»0" 



1 - 1 - 1 D> ■ SCI* f T 1 • Tl - tj • 72 J 
ANCE 15 »■ INT IDIll" SCREEN UNITS 

VTAB 13 CALL - 95a HTAfl B INPUT "VOW* NUMBER OF UNITS -:■ A* IF 
Aft - " THEN Ul - OX GOTO 2280 

IF VAL <AS) T' ?9093<*9S9 THEN 22 eO 
U ■ VAL IA») IF y ■ THEN 2260 

vtad 20 CALL - 9?B Hi A3 9 INPUT -TYPE OF UNITS *3 "US IF l6" 
i US) :• 10 THEN 2290 

HH at OX I W COSUB 1130 GOTO 170 
F2» T4 . 21 TO 24 VTAB tj H T»0 I 



PC"E 41, PEE» (411 - 4 FR INT ■ 
"t . NEXT T4 PRINT RCTURM 
"PBR"tSL PUNT '—2~ VTAB 23 



PRINT D». "PORO" JOSUO 2D0Ci PRINT D 
HTAB 13 PC«E 41, PEEK (4ii - 4 PRINT CHR» (7>, "SCO INN INO POINT— 
FDH T3 « 1 TO 300 NEXT PRINT Ds. -PRR",SL P"»INT "N.HJ-. RETUF.N 
PRINT C*. -PFRQ- COSUB 2300 PRINT L». "PRR-.SL PRINT -HS" WT-B 2~ 
hTaO 14 pQHI 41. PEEK (411 * 4 PRINT CHRV 1 7) i "ENDIMO POiriT - *- FOB 
T3 - 1 T 500 NEiT PRINT D*. SL PRINT "N, M2" RETURN 
REM ... CHRIS' SLIDE 
60SVI 1330 HCOLOP- AC Q08M 1040 
OOSUB 11J0 OObUD ?310 

01 -INB '-SL PIPUT I I. Z IF I O THEN PRINT D**"INM)" 5£T 
ASC < A* i • 1J THEN 2470 
3 2 THEN PRINT -.GTQ ^360 
CR « ■ 371 OR I a OR V : 191 Then 23M 
2320 

If«", SL INPUT T>. TV, ; IF Z 
ASC tAt) - 13 1 HEN .'4?0 

> 2 TMFN PRINT ;0T0 2400 
! 3 OP II ■ 279 OR 1 1 <i OH TV 



PRINT 
AS IF 

IF I 

IF X 
COSUB 

p-int :* 

*• IF 

if ; 

IF Tl 
2390 
IF TV 
IF V : 
IF IX 



<l THEN PRINT D". "IMO" OET 



I ** 1 OP < Tl - i *>4D T- 



1 THEN 
TV THEM 
< rt-EN 
COTD 2470 

IF ( 3 Tl THEN 



FOR : Z • 
FOR U - 

for :i - 



FOR 21 - I 



TO TV - 1 CALL 25216 KM G0 T 2430 

TO 1 - TI CALL 2*173 "EH 

TO I rlT HXX - I) / 141 CALL 23308 NRf 

TQ INT ((( - Tf) / 14) CALL 25261 NfitT 



2470 HCOLOR- IF BC " CR BC ■ 4 THEN hCClCR" 3 

2aS0 COSUB 1040 CCSUB 1330 HCXOP" PC GOSUB 1130 GOTO 170 

2490 REM DAVE'S SEPERATE 
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2300 T3 - PC BOSUI 670 IF PC - 4 CR PC • THEN PC ■ T3 HCOLCR- PC HOVtl 
"PINT HTAB ' PRINT SEPARATION ON SLACKS " GOSlB 1300 COSUB 

1410 :C3uB I 1 30 GOTO 170 
2310 IF PC ■ 3 THEN PC • T3 SOTO 2580 

2320 PR [NT CS- -PRR". SL. PRINT -"2. N- COSUB 1330 HCOLOR* BC COSUB 10S0 

IF PC - 3 OR PC - 7 THEN -OWE 767. 176 CALL 24576 GOTO 2*" T 
2330 POKE '67 144 CALL 2**76 Tl » 128 '2 - 213. IF PC ■ 2 THEN TJ « |»0 
2*40 IF RC ■ 5 THCN TI » T2 « 2l3 
;3*0 IF RC ■ a TME7I T| ■ T3 ■ 170 
23oO PCE T6o- Tl POKE 767. T2 CALL 2491 1 
1370 DC ■ "CR.DR- 3 COSUB 1040 COSUB 1330 
;*<10 HCCL3R- PC COSUB 1130 vQTO 170 
;«O0 PRINT PRINT D». -PRR-,SL 

SMO PRIMT "0. S-. SF. --H2, f. XRi ". V"! YFi •■, R, N- RETURN 

?OlO TEXT HOME PRINT HTAB 7 PRINT "TABLET INFORMATION PILE DOCS" PRINT 

HTAB IS PRINT -NOT EXIST ■ 
2«20 VTAB 7 HTAfl g RfftMT -MA-E SURE THE MASTER DIS**" PRINT hTaq II PRINT 

"IS NOT PROTECTED AND" PRINT HTAB 12 PRINT "THEN PRESS RETURN " 
2630 VTAB 14 HTAB 5 PRINT " ThE MENU alICNMEnT ROUTINE UlLL- RR InT -Ta& 

17 PRINT "3E RUN ". SET A« IF ASC (Ail < ^ 13 THEN 2630 
2%33 POKE IC4.6. POKE 103.1 

2b40 PRINT PRINT i». "RUN HtNU ALIGNMENT. Dl" STOP 
2650 REM • ERROR HANDLER * 

2660 TEXT -CME T7 ■ PEER <222» PPINT D*- "PR«0~ IF T7 ■ 3 THEN VTAB 

12. HTAB lo. PRINT "I'D ERROR " GOTO 2700 
2»7Q IF T7 - •> THEN VTA3 12 -TAB 11 PRINT "PICTURE NOT ON DISK " S-TO 
2700 

2660 IF T7 ■ 4 OB T7 » 9 OR T7 o 10 THEN VTAd 12 HTAO B PRINT "THE PIC 
TUBE IS LOCKED. OR" HTAD 5 PRINT "THE DISK IS FULL. Cft PROTECTED ■ 
SOTO 2700 

■MS IF T7 ■ 13 THEN VTAB 12 PRINT " FILE BE0UE5TED 15 NCT A ?ICT'.RE =1 

L6 " CO TO 3700 
2b^0 VTA3 12 HTAB 9 PH INT "PROBLEM — ;> PEEK! 222) ■'• T7 

2'CO VTAB 20 HTAB 3 PRINT -PRESS SPACE BaR TO RETR" " PR IN* "TaD 11 
PRINT PRESS CCR3 TO ABORT ■ 

2710 VTAB 2A HTAB 50 !ET AS 'F as - ■ - THEN VTAB 20 HI A3 1 -ALL - 

^53 HTAB 13 PRINT "R£TRV H-C - IF IT ■ o THEN GOTO 34* 
2713 IF A* ■ - - THEN RESUME 

2720 IF ASC <ASt - 13 THEN PRINT PRINT Ds. "CLOSE -.01 0Q"0 290 
2"20 GOTO 2710 



VARIABLE ATLAS 

Name Description 

A$ Generul-purpuHf Input Htrlng 

AK CaLculaCed arvn tor AKEA command 

B§ Input string Cur picture name In LOAD and SAVE 

B1-B6 Temporary variables for WINDOW 

BC Background Color (defaults to 0) 

BX Pointer Into the QUICK-DRAW subroutines 

cs String lor aloe number 

CD Termination code of QUICK-DRAW subroutines 

CM Current Command mode: 

- DRAW 

1 - LINES 

2 - DOTS 

3 ■ FRAME 
R - BOX 

DS CTRL-D <CHR$(4)) for DOS commands 

Ot DELTA setting (0-127; negative if Audio Feedback is off) 

DF Default drive number for LOAD, SAVE, CATALOG 
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DT Calculated distance for DISTANCE command 

OX.UY Temporary variables used in AREA and DISTANCE: the vertical and 

horizontal distance between a point and the next one. 
ES Temporary input string for SAVE 

EPX The beginning address of the QUICK-DKAW subroutines 

GF X screen offset values for WINDOW 

H Widely used as a temporary variable. 

I1F Y screen offset values for WINDOW 

LT Length of menu, in Tablet units 

HZ Maximum number of points for DISTANCE or AREA calculation 

MO Height and width of each menu command square, in Tablet units 

NX Index into arrays XX and YX, used by QUICK-DKAW 

PC Pen color (0-7), defaults to 3 (white) 

PI Number of points per inch on the Tablet 

RD Flag for REDUCER mode: 1-on, 0-off. 

RT A return flag for LINES, DOTS, FRAME, and BOX modes whose value 

indicates the phase of the operation: 

- Operation was just initialized' 

1 ■ Menu selected; operation cancelled* 

2 ■ Operation In progress* 
SO Scale setting for menu 

S2 Scale setting for WINDOW after LOAD 

SF Scale Factor — see XF.YF 

SL Slot number of Tablet Interface card (read from Info file) 

TI-T9 Temporary variables 

TX.TY Temporarily holds an X.Y position (for BOX, LINES, FRAME, SLIDE) 

W User CALIBRATE units 

WS Name of user CALIBRATE units 

WM CALIBRATE multiplier (WM- Tablet units / U) 

X. Y General-purpose coordinate pair for high-resolution screen 

XI. YX Arrays (of length MX) which hold coordinates of points plotted 

in DRAW, AREA, and DISTANCE. They are filled by the 

QUICK-DRAW subroutines. 
XI, Yl Coordinates for upper-left corner of WINDOW on Tablet 
X2.Y2 Coordinates for lower-right corner of WINDOW on Tablet 
X3,Y3 Coordinates for upper-left corner of VIEWPORT on screen 
X4.Y4 Coordinates for lower-right corner of VIEWPORT on screen 
X5.Y5 Default values for XI, Yl 
X6,Yb Default values for X2.Y2 

X8.YB Temporary X.Y coordinates (for VIEWPORT and color menu) 
X9,Y9 " " 

XA.YA Width and height ol menu overlay 

XB.Yti Coordinates for lower-right corner of WINDOW on screen 
XF.YF Current Tablet offset factors 

XH.YH Coordinates ior upper-left corner of overlay on Tablet 
XL.YL Coordinates for lower-right corner of overlay on Tablet 
Xrt.YM Coordinates for uppi-r-U-ft corner oi working area on Tablet 
XT.YT Coordinates for upper-left corner of WINDOW on screen 
Z Pen up/pen down value! 

- pen is down, and has been down. 

1 ■ pen is up 

2 - pen newly down 
10 ■ pen Is off-scale 

Negative numbers indicate that a key has been pressed. 
Zt, temporary variable used in delay loops. 



86 



SUBROUTINES 

Entry Description 



530 Inputs drive number from keyboard 

670 Displays color menu; returns chosen color in PC 

080 Draws a single box of the color C9 on the low-resolution 

graphics screen. The box will be X8 blocks tall, and Its 

upper-left corner will be at (X9, Y9). 
1040 Draws the WINDOW on the high-resolution screen in the 

current HC0L0R. 

1070 Sets scaling information for Tablet; falls Into subroutine 
at 1090 

1090 Turns off REDUCER, removes WINDOW frame and sets WINDOW 

to its default values, resets CALIBRATE setting, and falls 
into subroutine at 1120 

1120 Stores VIEWPORT setting in memory for QUICK-DRAW 

1130 Resets Tablet scaling information (with REDUCER, If active) 

1280 Prints prompt "LOWER-RIGHT?" 

1290 Prints prompt "UPPER-LEFT?" 

1300 Delay 1.1 seconds 

1310 Walt for the pen to be down or a keypress. If pen is down, 

return with coordinates in X.Y; if keypress, return with Z<0. 

1330 Draws or undraws the four VIEWPORT corner marks. 

1350 Draws or undraws a single VIEWPORT corner mark. The corner's 
coordinates are In X8.Y8 and the rotation factor is in H. 

U00 Turns on the REDUCER. 

1940 Returns with RT-1 if the last pen press was in the menu area; 

Otherwise displays "POINT OUTSIDE VIEWPORT. RES PEC I FY" 
1990 Performs an AREA calculation on the polygon whose vertices 

are In the arrays XX, YX. Returns with the area In AR. 
2090 Performs a DISTANCE calculation on the closed curve whose 

points are in the arrays XX, YX. Returns with the distance 

Id DT. 

2120 Adds the value of DT to the end of string B$, and prints It 

centered on the screen. 
2300 Clears out the bottom four lines of the Page 2 Text screen. 
2310 Displays the prompt "BEGINNING POINT?" 
2320 Displays the prompt "ENDING POINT?" 

2590 Reinitializes the Tablet with the scaling factor in SF, the 
X-offset in XF, and the Y-offset in YP. 
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SPECIAL LOCATIONS 



These special memory locations are used by the TABT.ET-C0UE 
APPLESOFT program. Tin- decimal addresses are given on the 
hexadecimal equivalents are in parentheses and preceded by 
sign (S>: 



lei t ; 
a du I 1. 1 1 



Location 



Use 



41 ($29) This location contains the high part of the memory 

address of the beginning of the current line on the 
Text screen. A POKE 41, PEEK(41)+4 operation will 
cause the next printed line to appear on Page 2, 
rather than Page I, of Text mode. 

103,104 This pair of locations holds the address of the 

(§67,$b8) beginning of the current Applesoft program In 

memory. 

222 (SUE) This location holds the ON ERR GOTO code of the 

last error generated. 

232,233 This pair of locations holds the address of the 

(SEB.5E9) beginning of the current shape table for the 

Applesoft DRAW and XDRAW commands. 



700 (S2BC) 



Holds the termination code from the QUICK -DRAW 
subroutines. 



752,753 After the QUICK-DRAW program is RUN, this pair 

(S2F0,§2F1) of locations will hold the memory address of the 

beginning of the QUICK-DRAW subroutine. 



766,767 
(S2FE.S2FF) 



These locations are used to pass the selected 
color to the SEPARATE subroutine. 



3089-3094 These locations are used to pass VIEWPORT informatio 

(SC11-SC16) to the QUICK-DRAW subroutine. 

16632 , 16633 These locations are in the memory range used by the 

($40F8,$4UF9) high-resolution graphics Page 2, but their contents 
are neither displayed on the screen or affected by 
normal urfftfl opa rations* These two locations are 
used to stun- tin- value of S2 during a SAVE. 



16504-16511 These are also locations in the high-resolution Page 

(S4078-S407F) which arc not displayed. These eight locations are 

used to store the values of XI, X2, Yl, and Y2 durln 

a SAVE. 



2457b (S6000) This is the entry point for the machine language 
subroutine which performs a SEPARATE. 



m 


4 


m 


•i 




•i 
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E 




E 




E 




E 




e 


9l 


e 


-tf 


m 


•* 


e 
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-i 
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E 




E 




E 




E 




E 




E 


• 


as 




c 


4 


e 


•% 


e 


4 



^4911 (Sbl4F) This is another entry point for SEPARATE. 
251/5 ($6257) Entry point for a one-dot SLIDE down. 
25Zla (S6Z82) Entry point for a one-dot SLIDE up. 
25261 (S62AD) Entry point for a 14-dot SLIDE right. 
25308 (S62DC) Entry point for a 14-dot SLIDE left. 

-16368 (SC010) A PEEK or POKE to this location will clear the Apple's 
keyboard strobe, causing any recent keypress to be 
ignored. 

62454 (SF3F6) This subroutine in the Applesoft ROM fills the entire 
high-resolution screen with the most recent HC0L0R 
plotted. 

-958 (SFC42) This subroutine in the Apple's Monitor ROM clears the 
text screen from the current cursor position to the 
end of the screen* 

-868 (5FC9C) This subroutine in the Apple's Monitor ROM clears the 
text screen from the current cursor position to the 
end of the line. 



ROM CODE 



■ounce WILE 
tOUftCE FILE 



0IT»AD33 Sf 



0000 


1 








0000 




■ 






M>00 


3 


• 






oooo 


•i 


• 


I T PAD riRMMMU 


0000 


5 








0000 




• COPVWICHI APPLE CO-tPl'T 


0000 




• 7/30/79 




0000 


a 


• w 


warn 


0000 





• 






0000 


10 








0000 










0024 


12 


CH 


EOU 424 


0O2A 


13 


"BASL 


EuU «2A 


0O2B 


1* 


-□ASH 


EOU «2fl 


0028 


IS 


DASL 


EGU 428 


0036 


16 


CQUTL 


EOU 436 


0037 


17 


COUTH 


EO-J 437 


0200 


IS 


I NO 


EGU *200 


0201 


19 


1N1 


EOU 4201 


0202 


20 


1N2 


EOU 4202 


0203 


21 


W2 


EOU 4203 


02B0 


22 


TE.1 


EQU *280 


0000 


23 


• f HIGH NI2BLE - l-RETuR-4 


0000 


24 


• . LOW 


NIBBLt 


- 0-PEN DC-N. 


0211 




IFLL 


E0( 


4281 


0212 


26 


«n_- 


!, 


4282 


0213 


27 


VFLL 


EOl 


4283 


0204 


28 


YFLM 


EGA 


4284 


02M 


29 


tEMXL 


KQ 


4293 


020* 


30 


TEHX 


E0< 


4286 



3CFEFN HOnilOMTAL POSITION 
I BASE AD OR ESS FOR BITPAO CURSOR 

. TEXT BASE ADCE55 
LOW 3VTE OF COur POINTER 
HIOM BVTE OF coot pointer 
. INPUT DUFFER ADDRESSES 



.RETURN EL AO LDCA7J0N 
SCALED VALUE 
1"PEN LIFT. 2-PEM FALL. 3-2EN ",p 
. X-COQRD LOU 3VTE. FULL SCALE 
. K-COORD HIGH BVTE. FULL SCALE 
. V-CQORD LOU BVTE. FULL SCALE 
. v -COORD HIGH BVTE, FULl I M I 
. i-CQQRD LOU BVTE. SCALED 
.(-COORD hich Bvte. SCALED 



MV 



ors7 


31 


TEHVL 


EOU 


»2B7 


. v -COORD LOU BYTE. SCALED 


02ea 


32 


TEtiv 


ECU 


•see 


• V-COORD MICH Dvte. SCALED 


era 7 


33 


REGL 


Ecu 


• 297 


1 DIVIDE REOfSTERS 


osaa 


34 


"ECU 


EOU 


• 2B8 




029Q 


n 


INA 


EOU 


• 290 


• BUFFER REGISTER FOR PR» 5vtiTA» 


0298 


H 


I NX 


ECU 


• 299 


. PRB BUFFER POINTER 


0299 




NFLAG 


EOU 


•299 


1 PRt BUFFER STATUS FLAG 


029D 


n 


5AV5L0T EOU 


• 298 




03AO 


39 




EOU 


• 3 AO 




CZAl 


40 


rvRFfti 


EOU 


•2A1 




02 A2 


41 


ORE^M 


EOU 


IBM 




G2A3 


42 


01 VL 


EOU 


• 2 A3 




OEM 


-7 


DIVH 


EOU 


• 2A4 




03A9: 


44 


C I HAP 


EOU 


«2a3 




ODDS 


45 


PACE 


EOU 


• 3B8 


1 PACE CODE 


0000: 


46 


• 








0000: 


47 


• HIGH 


B [T ■ 


WEANS SCALE 


DATA 


0000: 


49 


• 40 ■ 


HIRES PACES 




0000 


49 


• 20 * 


HIRES PAGEl 




0000: 


50 


• 08 - 


TEXT PACE 2 




0000. 


51 


• 04 - 


TEXT PACE1 




OOOO 


92 


• 02 - 


LORE 5 PACE 2 




0000 


53 


• 01 - 


LCRES PACE1 




0000 


5 J 


• 42 - 


HIRES MIXED PACE- 




ooco 


59 


• 21 ■ 


HIRES MIXED PACE1 




OOOO 


56 


• OA - 


LORES FiUED PACE2 




0000 


57 


• 05 - 


LORES "IXED PACEI 




0000 


T~ 










0438 


59 


rPAOE 


EOU 


• 439 




0000 


u 


■ 








0000 


ai 


• LAST 


SIX BITS OF MP ACE CORRESPOND TO PACE 


0000 




• BIT 7 ME AS 5 


STREAM HODE 


r i 


ooco 


63 


• BIT 6 MEANS 


OFFSET AFTER 


SCALE IF 1 


0000 


64 


• 










69 


5 CALL. 


EOU 


• 4EJB 


■ LON BYTE OF SCALE FACTOR 


0538 




SC ALU 


EOU 


*53B 


•HICH BYTE OF SCALE FACTOR 


05BB 


67 


OFFXL 


EOU 


*5D9 


i LOW BYTE OF 1 -OFFSET 


co:e 


-e 


OFFXH 


EOU 


•638 


.HIGH BYTE OF X-OFFSET 


OODB 


... 


OFFVL 


EOU 


•oaa 


i LOW BYTE OF Y -OFFSET 


0739 


ro 


OFFYH 


EOU 


*T38 


.HIGH BYTE OF Y 0FF5E T 


067B 


71 


HUD* 


EOU 


•678 


• TEMP INDEX FOR CURSOR "L0' 


0578 




TEI-.PL 


EOU 


• 578 




05PB 


73 


TEMPH 


EOU 


• 5F8 




02A3 




COUNT 


EOU 


* ; a a 


t UTILITY COUNT REG 


OoFB 


79 


CHAR 


EOU 


•6FB 


. TEMPORARY CHARACTER STORE 


07F9 


76 


MSLOT 


EOU 


• 7F8 


• CURRENT SLOT POINTER KM 


COOO 


77 


KDD 


EOU 


•COOO 


.KEYBOARD STROBE 


C010 


79 


KBDSTRB ECU 


■C010 


•KEYBOARD STRODE RESET 


C03O 


7? 


SCR 


EOU 


•CO 50 


. DISPLAY MODE REFERE'fCES 


C03l 


90 


STE " T 


ECU 


•C051 




cosa 


91 


SNMI* 


EOU 


•C032 




C053 


B2 


SHI 1 


EOU 


1C093 




C03* 


93 


SPAGI 


EOU 


flu 5-1 




C039 


- 


SPACI 


EOU 


•C055 




C056 


Ht 


SLORES 


EOU 


•C056 




C057 


96 


SHIRES 


EOU 


•C097 




COSI 


: T 


OEVO 


EOiJ 


•coai 


. B I TPAD DEVICE addresses 


C090 




DEVI 


EOU 


•coeo 




C0B3: 


99 


0EV2 


EOU 


*C0B3 




COBS 


90 


DEV3 


EOU 


•coaj 




CFFF 


91 


romsw 


EOU 


•CFFF 


• REFERENCE ADDRESS TO FREE «C 3 .'0 


FE'3 


°^ 


5ETVID 


EOU 


•FE93 


.SET CHARACTER DUTRUT TO NORMAL 


FDED 


M 


CDUT 


EOU 


■FDED 


t CHARACTER OUTPUT 


FF5B 


94 


IORTS 


EOU 


•FF9B 


.UTILITY LOCATION CONTAINING RT 


0000 


96 










0000 


97 


■ 








0000 


99 


- CNOO 


ROM ENTRY 




0000 


99 


• FLAO 


SET-UP 


C CLEAR FOR 


I NO ENTRY 


0000 
0000 


1 00 
101 


- C SET 
■ 


FOR POINT RETURN (CURSOR ' 


0000 


102 


■ CNOO 


EfiTRV CODE REPLICATED FOR EACH 


0000 


103 


• U FROM 9 TO 


F <C0RRESP0NDIN0 TO 1 TO ?> 


0000 


104 


• 








0000 


103 











m j 

f -4 

E * 

E -4 

er 4 

e i 



g 
6 



i 

•4 
» 

-4 
4 

=3 

■4 
* 
-i 
4 
4 
4 
4 
4 



90 



OOGO: 107 

0000. 108 • 

0000 109 • C800 SPACE ENTRY 

0000 110 » 

0000: 111 • OCT SLOT NO- SAVE MSLOT. 

OCOO 112 • AND SET DEFAULTS 

0000 113 > 

0000 114 ••••»••••••••••••••• 

;- NBXT OB**CT Plue NAME IS XX 



CBOO 




113 




OHO 


•CBOO 




OOOO 




116 




OBJ 


•6000 




CBOO BD A5 


OS 


117 


OThROM 


ETA 


ClHAR 


• SAVE *C CUM FOR PR* ROUTINE 


CB03 68 




119 




PLA 




, PULL RETURN VECTOR TO 


C804 6B 




1 19 




PLA 




1 CET SLOT NO 


C809: 29 




120 




PLP 






CB06 50 01 




121 




DVC 


AQTHROM 




CB08: 60 




122 




ITS 






C909. BD FB 


07 


123 


AOTHROM 


STA 


MSLOT 


■ SAVE SLOT NO 


C90C BD 9B 


M 


124 




STA 


SAVSLOT 




C90F: AD a 5 


02 


123 




LCA 


ClHAR 




C912 BD F8 


06 


126 




STA 


CHAH 




C913 48 




127 




RHA 




1 SAVE ACCUM 


CB16: 8A 




128 




TXA 




> Save X-REO and y-REO 


CB17: 4B 




129 




PHA 






C919; 99 




130 




TYA 






CB19: 48 




131 




PHA 






CBIA: OB 




132 




RHP 




.SAVE STATUS 


CB1B AE F8 


07 


133 




LDX 


"SLOT 


•LOAD X FOR SLOT DEP VAPS 


- - 1 £ . ID ~a 


04 






LDA 


MPAGE. X 




CBS I: 4S 25 




133 




EOR 


••25 




C923 5D 38 


03 


136 




EOR 


PACE. X 




CB26 29 3F 




137 




AND 


• •3F 




ceze fo 03 




138 




DEO 


PRCMK 


. IF SO THEN NO DEFAULT 


CB3A 20 90 


CE 


139 




JSR 


DEFAULT 




C82D £4 37 




MO 


PRCH* 


CPX 


COUTH 


i CHECK IF FROM PR* 


CB2F DO 03 




141 




BMC 


NO»o 




CB31: 4C AD 


cc 


142 




_~° 


SYNTAX 


. IF SO- THEN TAKE l'l COMMANDS 


C834 2B 




143 


NOPR 


PLP 




.RECOVER STATUS 


C93S 09 




144 




PHP 




. AND SAVE 


CB36 BO 07 




1*3 




DCS 


EPOINT 




CB39 AD FB 


06 


146 




LCA 


CHAR 




C83B: A4 24 




147 




LDY 


CM 




CB30 91 28 




148 




BTA 


' BASL > • v 


.ELIM FLASHING CURSOR 


CB3F 




130 










CB3F 




131 










C93F 




152 


■ 








C93F 




153 


• MAIN 


LCCP f.NTRV 




CB3F 




134 


• 








CB3F 




133 










C83F 




136 










CB3F 20 B9 


CB 


137 


EPOINT 


JSR 


MREAD 


i READ B I TPAD 


C942 2C 00 


CO 


159 




BIT 


KBD 




CB45 30 26 




199 




DM1 


END 




CB47 AD BO 


02 


160 




LDA 


TEM 


1 CHECK Ir »tH L<UMN 


CB4A: 29 03 




161 




AND 


N«3 




CB4C C9 03 




162 




CMP 


Ha 




CB4E DO ID 




163 




ONE 


END 


. E< : T IF PEN DOUN 


CB90 AC FB 


C7 


164 




LDY 


MSLOT 




CB93 B9 DB 


03 


163 




LDA 


PACE, V 




CB56 29 7F 




106 




AND 


•»7F 




CB5B RO OE 




16? 




DEO 


ElPNT 




C89A 30 FO 




16S 




JSR 


CURSOUT 


1 CRAM CURSOR 


CB5D A9 ao 




169 




LDA 


■ «60 




CB5F 20 Al 


CC 


170 




JSR 


GUA1T 


■ LEAVE CURSOR ON FOR AWHILE 


C962 20 FO 


CB 


171 




JSR 


CURSOUT 


. THEN DELETE CURSOR 


C963 AC FB 


07 


172 




LDY 


MSLOT 




C86B 80 39 


04 


173 


El PUT 


LDA 


MP ACE. V 




CBAB 10 D2 




174 




DPL 


EPOINT 





C80D 








1 76 


CSoD 








177 


C3e.O 








179 


C3sD 








179 


C36D 








ISO 


C3oD 








i o: 


C30D 








1S2 


C9oD 


A3 


03 




I S3 


C96F 


BD 


81 


02 


194 


CS'2 


9D 


3 5 


02 


IBS 




C* 






136 


C876 


10 


F7 




1B7 


C378 


AC 


r - 


V 


1 ^rj 


CS7D 


BD 


BB 


03 


199 


C37E 


10 


CO 




190 


cseo 


20 


70 


CB 


191 


C383 


aa 






192 


C884 


90 






193 


C896 


68 




194 


C887 


AS 






195 


C99B 


: B 






196 


CS9* 


M 






197 


CS6A 
C38B 








198 
1<J<? 


C38C 








200 


C3BC 








201 


case 








£02 


C38C 








203 


C89C 


A9 


BO 




204 


C9SE 


AO 


OE 




203 


ce<»o 


99 


: ; 


02 


206 


CS93 


68 






207 


:B94 


to 


-A 




•cs 


CB96 


AO 


AB 




209 


egos 


SD 


■;o 


02 


210 


C3=B 


■fl 


OA 


02 


211 


CB9E 


GD 


oc 


02 


212 


CBA1 


A9 


AC 




213 


C3A3 


Bfl 


03 




214 


C9A6 


BD 


OB 


oa 


213 


C9A9 


AD 


SO 


oa 


216 


C8AC 


29 


10 




217 


C9AE 


DO 


16 




218 


CBBO 


AD 


93 


Da 


219 


CBB3 


AC 


86 


oa 


220 


C3B6 


A2 






221 


"586 


z ■ 




CA 


223 


C3BB 


AD 


87 


02 


223 


CSBE 


AC 


9a 


02 


224 


C9C1 


A2 






233 


C9C3 


20 


OA 


CA 


226 


C8C6 


2C 


DO 


CO 


227 


cec* 


10 


09 




22S 


CBCD 


A9 






229 


:ecD 


BD 


OC 


02 


230 


CBDO 


AD 


-■.1 


oa 


231 


caos 








232 


C8D4 




OF 




233 


-BD6 


09 


D : 




234 


cans 


-I 


OC 


02 


233 


CBDB 








236 


CBDC 


4A 






237 


CBDD 


4A 






23S 


C6BE 


M 






339 


C80F 


*A 






240 


C8E0 


29 


OF 




24; 


CBE3 


j' 


DO 




242 


C9E4 


80 


00 


02 


243 


CBE7 


a 






244 


CBEB 


M 






243 


C8E9 


68 






246 


CGEA 


eS 






247 


CBED 




OP 




2*8 


C6ED 


" ' 


80 




249 


C8EF 


to 






250 



■■■■■■••■•••••■••■■a 

» EXIT ROUTItJES 



■MB 
INEX1 



• 






LB < 


•»3 




LCA 


XFLL. X 


. COPV PESULT5 TO TEH RECISTEP1 


5TA 


TEMXL. < 










BPL 


I.'IEX 1 




LDX 


HSLOT 


■ TEST HIGH BIT OF P»iE ' TO 


LDA 


PAOE, X 


•SEE IF DATA 15 TO 3E SCALED 


jPL 


;nex2 




JSR 


SCALE 


SCALE AND OFFSET LATA 1NTQ TO 


PLP 






DCC 


inexit 


. SKIP TO FURTHER PROCESSING 


PLA 






TAV 






PLA 




i RESTORE REGISTERS and E«IT 


TAX 




1 IF NOT FROn INW 


PLA 






NTS 







I ME 12 
EXIT 



« SET INPUT BUFFER TO *000O •0000. '00 



INEXIT LCA 
LDY 

CLOOP sta 
DCV 

BPL 

LOA 

STA 
STA 

3T* 
LDA 

STA 

STA 
LDA 

AND 

BNE 

LDA 

LDV 

un 

JSP 
LDA 
LDV 
LDX 
JSR 

ASCEX BIT 
BPL 
LDA 

STA 

ASCIEX LDA 

PHA 

ANO 
OKA 
STA 

PLA 

LSR 
L5R 
L£R 
LSR 
AND 
DM 

STA 

TAV 
PLA 
PLA 
PLA 
LDX 
LDA 
PIS 



• 130 

• •E 

INO. V 

CLOOP 
H AB 
•200 
•206 
•20C 

■ •AC 

•205 
•20D 
TEH 

••to 

ASCEX 
TEfiXL 
TENX 

• •0 

TEMVL 
TEHV 

• •6 

ASCON 

-BO 
ASCIEX 

• •AD 

•20C 

TEH 

• •0* 

• •BO 
». ■ l 



A 

A 

••OF 

• »B0 

•2GD 



•CONVERT « TO ASCII 
, IN INPUT BUFFER 



.CONVERT V TO ASCII 
IN INPUT BUFFER 



SET UP RETURN FLAG I N INPUT Ji.'F' 



• PULL STACK AND SET UP 
.REGISTERS FOR END OF LINE 



••OF 
••3D 



92 



CSFO 
C8F0 
CSFO 
CSFO 
C8F0 
CSFO 
C8F0 
CBFO 20 
CBF3 4C 
C900 
C900 IS 
C901 BO 
C9Q2 38 
C03 BB 
C904 08 
C903 78 
C90ft 2C 
C909; 20 

C90C A3 
C«0E 48 
C90F A3 
C911 49 
t*I8 AD 
C913 A£ 
C9|B 20 
09iD 48 
C91C BO 
C91E 20 
C921 
C92| 
C92I 
C93I 
C921 
C921 D9 
C'24 29 
C926 A9 
C 927 30 
C929 FO 
C 92D 9B 
C92C 29 

-.t 
C930 69 
C«31. 48 
C932 
C»34 90 
C936 
C936 
C936 
C936 
■:936 
C93a 98 
C937 20 
C93A Bl 
C3C 4e 
C930 A9 
C93F 91 
C41 AO 
C943 20 

-94o 6B 

C947 91 
C949 A9 
C94D 20 
C94E 4C 
G*9| 99 
C952 C9 
■:954 BO 
C956 A3 
NN 29 
C95A 
193A 
C95A 
C9M 
C95A 

I fl^A 



70 CB 
OC C9 



FF CF 

oo ca 

2A 

u 

B7 02 

SS 02 

4C CA 

30 

FO C9 



E8 03 
7F 



36 



H 
06 



9 AO 



oe C9 

2a 



DP 
3A 



CC 



CC 



60 
00 C9 



jF 

IB 

2D 
10 



313 
233 
254 
255 
256 
237 
238 
239 
260 
261 
262 
363 
264 
263 
266 
267 
268 
269 
270 
271 
272 
273 
274 
273 
276 
277 
37B 
379 
280 
281 
282 
283 
284 
283 
286 
287 
288 
289 
290 
291 
293 
2«3 
294 
393 
296 
297 

390 

300 
301 
302 
303 
304 
303 
306 
307 
308 
309 
310 
311 
312 
313 
314 
313 
316 
317 
31B 
319 
330 
331 
332 
333 
324 
323 



• CUPSOO ROUTINE 



:'josout 



INPUTl I 



POINT 



CISkp 



CALLCURS 



JSR 
■jrv 
ORG 
CLC 
C-". 
SEC 
CLV 

SEI 
BIT 
JSR 
LDA 

PHA 

LDA 
PHA 
LDA 
LDX 
JSR 
PHA 
DCS 
JSP. 



SCALE 
C1SKP 

■ 10O»QTV*af1 
• BO 



POKSU 

OTHPOfl 

HBASL 

HBASH 

TEMVL 
TEMXL 
UINCHK 

out i 

BASCLC 



i CARRY SET FOR IN" ENTRY 
j SHIP NEXT BYTE 

i set carry for entpv to get a poi 

• save flags for later 
. disable interrupt owtxt, rslot | 
.switch off all icboo rghs 
•suitch to •c90q space 



• "ODE EVALUATION 



MI . 



LDA 
AND 

TAV 
AND 

BEO 
TYA 

AND 

BE 3 

PLA 

PHA 

CMP 
BCC 



PACE. Y 
• »7F 



• •OC 

CP 



••63 

TEXT 



• 160 
GR 



I NIXED CPAPH1CS BOUNDARY TEST 



* TEJT HOOE CURSOR GENERATION 



TEXT 



OUTl 

GR 



TVA 
JSR 
LDA 
PHA 
LDA 
STA 
LDA 
JSR 
PLA 
STA 
LOA 
JSR 
JMP 
TYA 
CMP 
BCS 
LDA 

an: 



LOCLC 
IHDASL1. V 

■•OF 

<H3ASL). V 

• •80 
GWAIT 

i HQASL ) , Y 

• »60 

OHAIT 
OUT 

■ •OF 

WIPES 

HBASH 

■•10 



• TEST FOP HIRES VS LORES ORAPHIC 



LO RESOLUTION GRAPHICS 
CURSOR ROUTINE 



C03A OB 






326 


LOU EE 


PHP 






C93B A9 


FO 




327 




LDA 


■ •FO 




C93D 20 






328 




PLP 






C95E DO 


02 




320 




D'JE 


L0R1 




C960 49 


rr 




330 




EOR 


OFF 




C969 A3 






331 


LOR I 


PHA 






C9«3 98 






332 




TVA 






C964 OA 






333 




A5L 


A 




C9e>5 OA 






334 




ASL 


A 




CM 50 


[ E 


C9 


333 




J3R 


LOCLC 




CObO 66 






336 




f*LA 






COiA 51 


2A 




337 




EOR 


< HQ ASL I . 


V 


C96C; 91 


2A 




339 




STa 


( H3ASL ) i 


V 


CbE AC 




: 1 


339 




JMP 


OUT 




C971. 






340 










C971. 






341 


• 








C97| 






342 


• HIRES 


CURSOR 


ROUT IKE 




C971 






343 


■ 








C971 






344 










C971 A9 


16 




345 


HIRES 


LDA 


• •16 




C973 BD 


AS 


02 


346 




5TA 


COUNT 




C97« 8A 






347 




TXA 






C977 38 






3*8 




SEC 






C978 60 


[ g 




349 




sac 


■•5 




C97A AA 






350 




TAX 






C978 DO 


03 




3S1 




DCS 


LOOP 




C97D CE 


86 


02 


352 




DEC 


TEJ1I 




c=ao ao 


09 




333 


LOOP 


LDV 


■•3 




C982 AO 


AS 


cz 


334 




LDA 


COUNT 




C 9fiS D9 


:c- 


C9 


355 


CTRLDOP 


CMP 


CTRCHK. V 


C9S8 FO 


1* 




356 




BE5 


OUTSIDE 




C«9A 88 






357 




DCV 






C9ea 10 


-- 




358 




BPL 


CTRLDOP 




C<=80 & B 






339 




PLA 






C 9 BE 20 


4C 


CA 


360 




JSR 


WINCHK 




0991 48 






361 




PHA 






C99J BO 


OA 




362 




acs 


OUTSIDE 




C994 20 


FO 


C9 


363 




JSR 


BASCLC 




C097 AC 


78 


06 


361 




LDV 


HNDX 




C99A 51 


2A 




365 




EOR 


(HBA5L). 


V 


C99C 91 


2A 




366 




STA 


(HBA5L), 


¥ 


C«E AO 


OC 




367 


OUTSIDE 


LDA 


•*C 




COAG CD 


AS 




368 




CMP 


COUNT 




C9A3 FO 


■ t 




369 




Ka 


A 
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BC5 


NOR DL 




C07B 2A 




499 




ROL 


A 




CD7C AE F8 


07 


soo 


NQHQL 


LDX 


MSLOT 




C07F IE ua 


03 


901 




ASL 
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LDA 


• •A 
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538 




PHA 






CDBC SA 




329 




TIA 
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531 




BMI 


ERR 1 




CDC3 AA 
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336 




DEO 


D1C2 
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33B 




CPV 


M*4 




CDCF FO 08 
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547 




INC 


HBASH 




CDE4 BA 




54B 




TIA 






CDE3 91 2A 
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553 




ROR 


A 
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364 




SEC 






CE03 86 




363 




CLV 
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LDA 


■ i Qp t 9 


en*. 
— jo 


At 


IjN 

- a 




/ 




CTA 
9 1 P» 




C EDS 


A9 


prp 








1 DA 
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LDA TEH 
AND «3 
CMP A3 
DEO HV8DXIT 
JSR WINDOCHK 
DCS ONSCRN 
LDA. •! 
STA RTNCD 
RTS 
EOU > 
LDA TEMYL 
LDX TEI1IL 
LDY TEMX 
JSR HPLOT 
EOU - 

BIT TICFLC 
BMI NOTICK 
EOU • 
LDA SPfR 
LDA #»0F 
JSR WAIT 
unA SPKR 
EOU • 
LDA TEMX 
Lnv RO 

STA IXVPTB).Y 
LDA TEMY 
STA ( YVPTR I , V 
INV 

LDA TEMXL 
STA CXVPTRl, Y 
LDA TEMYL 
STA (YVPTR > i Y 



. INDX-lNDX/Z 



•PUT IN A 

> FOR SUBTRACT 

i IT VALID SLOT' 
. SLOT NOT INI TED' 



15 IT MIXED MODE " 



IS PEN UP* 
YES. HE Ml T KEVDD 
19 IT OH SCREEN" 1 
YEP 

PEN OFF SCREEN Ei IT 



. TICK IT 



. STORE Y VALU 
STORE x VALUE 



1 .IV 










PACE 






At ni 




4g7 




1 nv 


m t 
» I 










AAQ 

*0B 


* V I ffG 


1 HQ 


i 1 in T 






no ui 














Jfc4r 


to « / 




ft a u 




INC 


<VPTR» 1 




0€51 


CA 




411 




DEK 






CE52 


F F7 




412 




BeO 


XVINC 




A3* 


A3 01 




hi 




1 

Li!« 


* 1 






to AS 




414 


^ V 1 1 1C 


1 nil 


vi jn TO 




■ C JO 






A 1 ft 
ft 1 3 




DNE 


• *4 




QE5A 


E6 A9 




416 




INC 


YVPTR-1 




3E5C . 


CA 




4J7 




DEK 












A 1 O 

41 B 




3EQ 


VVINC 






C L OCT 

to "t 




4 1V 




INC 


INDX 




jfcfal 


net rt** 




ft PJ 




BNE 


•♦4 










A — 1 
ft ■ 4 




INC 


INDX-1 




ftpi • 






422 


* i Y*i 


P=QM AD0VE' 




api «■ 
-Eo3 


Aft Of 

A3 Tfc 




423 




1 f\ A 

L0A 


INDX 






VI AO 




42* 






t MAfn c \ y 

1 n«i/n5 t * T 






— - 








lie r 




V ■ A 




ft J 




ft AO 




LPA 


INfiX* 1 




0E6C 


9 1 AO 




427 




OTA 


( NAHM 1 1 T 




jE - ~ 


as se 




4»B 




LBA 


i™n« 




3E70 


f* ft At 

*2 




42V 






HI ft] 




0c72 


Aft - r 




J7A 

4 JO 






t un r a t 
I N|l** I 




■.r t * 

LTt * ** 


*T*j A*l 




AT 1 

ft J A 




5DC 


MAIN* 1 


i is r*\nn A 


lit r O 


FU Uj 




tJc 




BCC 


«DR P T 5 




Lib r O 






ATT 
ft J «J 




1 r\ a 
LuA 


H 




GE7A 


AC 13 


jE 


At A 
434 




JnP 


51 R 1 NC D 


/l*t Cr IT 




ac en 

At tb 




At ft 
433 




LUX 


bauci pit 
5AV5LDT 








Aft? 
/ 


At A 

43f> 




CT V 


hci PIT 


4 III DC aunL 


nro t 
- J 






At 7 
ft J / 


LJA T Tl O 


E0U 


4 




UCQ J 






ft JD 




J5R 


hRE*r> 




0E66 


Af) 90 


OS 


43° 




LDA 


TE" 




£ Q Q 


"*Q ft: 




A AO 
440 




Akin 


• j 




cc a ■ 

L. t E U 


F 03 




A A 1 
ft ft 1 




DEQ 


PE'JDCW'i 


kWfll 

Tea 




Ad 




A A3 
ft ft« 




LDA 


■2 




0C6 ff 


AC 1 3 


DS 


443 




JMP 


5TRTNCD 




■ 

Oct 2 


A2 03 




444 




LPX 


•3 




nc a a 

Qfc" 


on at 


03 


A A ft 

443 




LDA 


<FLL. ' 




OfcV7 


a r\ 

T|# CJ3 


OS 


AAA 
4*6 




STA 


TEhXL. X 




vti « 


r* a 




AA? 
ftft / 




DEI 






GE°D 


] F7 




449 




OPL 


MVLP 




'tan 


on 
At Vu 


OS 


. * >- 
■h - 




UDI 


SAVSLOT 






• O rt 


vfe 


Aft^ft 
4^0 




JSR 


SCALE 




ncn- 

Ut* J 


ftA CO 
fcO KB 


" i. j 

vC 


A ft t 
ft J 1 




J5R 


HINDOO M 






UU UJ 




* : ~ 

** J* 




DCS 


CKDLTA 






Ai* 1 1 
*t\# 1 1 








JHP 


'TODD I 


yes c» tt 


QEAQ 






4^4 


CHDLTA 


EQU 


p 


15 Nt&W POINT IN 


j— C* « & ■ 

QEA3 


Af\ b7 

AO 97 


All 


A H ■ 

4^3 




LDA 


TEMYL 


tup u t u nnt j *^ 


vcAfc 


to 

JO 








SEC 






ut**r 






Aft? 

ft 3 / 




SBC 


VQ 




OED 1 . 


BO 04 




458 




BCS 


CnYDLTA 




GEO 3 


49 F c 




459 




EOT 


■ MFC 




nets ■ 


fi>° I 




A AA 

460 




ADC 


HI 




0€B7 






461 


CH*DLTA 


CHP 


DELTA 


1 IN HlNnu— 


0EB9 


90 17 




462 




DCS 


PLQTSEO 


tx t^i C T"if\ * ^ 

• nu so no .1 


0E00 


38 




463 




SEC 






G t B C 


An Oft 

A|7 gg 


OS 


464 




LDA 


TEMXL 




Otflr 


C ft c/v 




A Aft 

463 




sac 


XOL 


1 DDri'ir. n 

» r'EVlUUa 


Oct L 


AA 




AAA 

466 




TAX 






GEC2 


An dl 
AP Bo 




Ai7 

46/ 




LBA 


TEHI 




■ rr » 


C ft C t 




AAQ 




sac 


XOH 




GEC7 


Q A 








txa 






- L a 


no r - , a 




47A 

ft / u 




BCS 


CKXDLTA 




f jF r A 


AO pr 

r r 




A7 1 




EOT 


•»FF 




OFCC 


6? 01 




A W« 

472 




ADC 


• 1 




OECE 






473 


CKXI1LTA 


EQU 


• 




OECE 


C5 vn 




474 




CMP 


DELTA 




0EH0 


90 0i 




473 




DCC 


WAITLP 


. WAIT TILL PEN MOVES 


0ED2 


AH 95 


02 


476 


PLOTSES 


LDA 


TEHXL 




0ED5 


AE 36 


02 






LDX 


TEKX 




ocne 


AC 97 


02 


47B 




LDY 


TEMYL 





c 
c 



-I 

•C 

■I 

-4 
ft * 

ft ■< 

E -J 
■ -I 



-' 



=1 
4 



OEDB 

OEDE 

0EE1 

0EE1 

0EE1 

0EE1 

0EE4 

0EE4 

OEE? 

0EE9 

OEEA; 

OEED: 

OEEF 

OEFO 

OEFO 

OEFl 

0EF3 

0EF4 

0EF5 

0EF7 

OCFG 

OEFS 

OEFB 

OEFC 

OEFF 

OF 03 

OF 03 

OFOfc 

0F0B: 

QFOt 

0FOC: 

OFOD: 

0F13 

0F13 

0F14 

0F17 

OF 19 

0F1C 

0F1F 

0FS1 

0F33 

0FS3: 

0F26. 

0F?7: 

0F27 

0F27 

0F2«»: 

OF 2D 

0F5D 

0F2F 

0F31 

0F33 

0F39. 

0F37 

0F3t 

0F3B 

0F3C 

0F3E: 

OF 40 

0F42 

0F4* 

0F46 

0F47 

0F49 

0F4A 

0F4C 

QF4D 

&F4E 

0F30 

OF 52 

0F54 

OF 56 



20 3A FS 
4C 23 OE 



AC 9A 02 

BD 09 OC 
89 81 
EB 

3D 09 OC 
69 62 

60 



18 

69 9E 



69 9F 
60 

AD B9 02 
AA 

CD 11 OC 
AD 96 02 
AS 

12 OC 



ED 
90 OD 
6A 

CD 13 OC 
98 

ED 14 OC 
90 02 

16 

60 

ad ea 02 

DO F9 

AD 67 02 
CD 13 OC 
90 F2 
C9 AA 
90 ED 
38 
t.-. 



A6 &B 
A3 6C 
66 9B 
63 9C 
C3 6E 
DO 04 
E4 6D 
FO 9C 
AO 00 
Bl 9B 

ca 

C5 81 
DO 06 
A9 83 
Dl 99 

FO OE 

ca 

Dl =0 
16 

63 9D 
AA 

C8 

31 93 
65 9C 
90 D7 
.:-< jO 
FO 2D 



479 
480 
481 

462 • MV SUBR 
463 

4B4 J5HINDRCT 
483 

486 SETNAME 

4B7 

486 

489 

490 

491 

493 

493 ADDINX 

494 

493 

4?a 

497 
498 

499 •••••••*« 

300 MINDOCHH 

301 

302 

503 

304 

309 

306 

507 

506 

509 

910 

311 

312 OUTSIDE 

513 UCMKRTS 

314 XINSine 

313 

316 

317 

316 

519 

320 

331 INSIDE 

322 

933 

324 

533 FINDAPY 
326 

527 FNDLPA 

326 

3r9 

530 

931 

532 

933 FNDFDV 

934 

533 

536 

537 

536 

939 

3*0 

941 NXTARY 

342 

343 

344 

345 

546 

347 

348 

349 

550 OOTARY 
591 



JSR MILIN 
JKP rlAlMJ 1 



PLOT LINE SEC 



OUTINGS 
•••••••••••»•• 

JMP ( SAVSLOT- I ) 



LDA VNAMTAB. 1 
STA VAC NAM 
INI 

LDA VNAMTAB. X 
BTA V AH NAM- I 



RTS 






* * * * * 


IIIHIIIII 




CLC 






ADC 


INDX 




TAY 






TXA 






ADC 


I ND X * 1 




RTS 






- • • > 

LDA 


TEMXL 




TAX 




. SAVE IT 


CMP 


MINXL 




LDA 


TEMX 




TAY 




I SAVE TOO 


sac 


MINX 


| IS X i» MIN 7 


DCC 


UCMKRTS 


1 NO OUTSIDE 


TXA 




1 OET LO BACK 


CMP 


MAXIL 




TYA 




■ CET HI BACK 


SBC 


MA XX 


. IS X< MAXX 


DCC 


X1NSIDE 


YES X IN SIDE 


CLC 




1 C*0 5AYS NO 


RTS 






LDA 


TEMY 


1 ADDED 4/23/79 


BNE 


OUTSIDE 


. ADDED 4/25/79 JO* 


LDA 


TEMVL 


. CHANCED 4/33/79 JOA 


CMP 


niNV 


. IS Y>« M|N V T 


BCC 


MCrHRTS 


• NO OUTSIDE 


CMP 


TMAXY 


1 15 Y < MAX Y ? 


BCS 


OUTSIDE 


1 NQ OUTSIDE 


SEC 






RTS 






PACE 




LDX 


ARYTAB 




LDA 


ARYTAB* 1 




BTX 


LOW TP 




STA 


LOUTH* I 




CMP 


STREND-1 




BNE 


FNDFDV 




CPX 


STREND 




DEQ 


NOTFND 




LDY 


no 




LDA 


1 LOUTR 1 , Y 




I NY 






CMP 


VAPNAM 




BNE 


NXTARY 




LDA 


VAHNAM* 1 




CMP 


< LOMTR ) . Y 




BEQ 


COTARY 




INY 






LDA 


) LOUTR 1 1 Y 




CLC 






ADC 


LOU TP 





Tax 

INV 

LDA 
ADC 
BCC 
LDA 
DEQ 



(LOUTR). Y 

LOWTR-I 
FNDLP* 

40 

ADJVPTR 



114 



vr JO 
















fVF ^fl 
vr jq 


■ - 


on 




Vr 3>* 








ftp ft.r 

Vr 


Aft 


ffl Fl 

(jj r 




ftF ^F 


■ 1 


OA 




af p\n 

vr av 


Q« 






0F62 


- 1 


AF 




Vr 0*t 


HA 
!>■ 


ij J 






V * 


an 




fVJkfl 

vr up 


t- r 
r\i 


CT 




0F6A 


r*» 


ill 




0F6C 




- 




GF6E 


DO 


■ u 
B 




ftF7ft 


ii 

A* 


Si 




vr £ 


1" I'- 
ll D 








1 P i 


an 
▼n 




Qf: 7 3 


Fft 

r v 


- 1 - 




0F77: 


■ Q 

in 






QF7Q 


Id 






flF7Q 

vr f T 


Afl 
HI 


* N 

"0 




vr f u 


HQ 

O 1 


Ur 




OFT!) 


4n 


— * 




0F7F 


; n 






n r i — l'i 


lirt 


PC 




vr o< . 


V L 






vr 17 J 


AO 

riT 


H 




imtfi 

vr a -1 


1 fk 
j h 






V tic 




■■ 






. ■ 


- 




OF 8 A 


TW 


At 




OFSC 


■ -J 






0F9D 


-j 


OJ 




rj F R T 




-1 ^ 




V 1 ' 1 . 


JO 






vr ~ c . 


An 








^ -1 

1 V 






vr 7*1 








0F95 








rrc « 

vr t j 








V"T r V 








i u » 

VW TJ 








r -3 1- 

v T ** 
















V~ ~ w 








Vi ■ V . 








GF93 

vr ~ j 








OF 9S 

\jr t j 








OF 9 5 








0F95 








nF-3?^ 

vr -r ^ 








OF 9 5 


*** 


u / 




OF 9 7 


rin 


0TB 


"iT 


vr t « 


*rJl 


0° 




vr tij 


r* A 






vr tc . 


IA 
I V 


r f 




tV An 

vr . 




IT 


■ 


OF A3 


. 'V 


ft 1 
VI 




QFA5 








0FA6 


do 


7 r> 


Fn 




TU 


101 




wr 




c 7 

Lr 


fl £ 


OF AC 


F/i 

» V 


J , * 




OFBO 


2 c 


PA 

"V 




vr o*j 


on 


1 £ 




vr p j 


IV 


# M 


to 


■jr ao 


vV 


1 ▼ 




OFBA 




sc 




OFBC 


no 


P3 




OF BE 


E9 






OFBF 


EO 


07 




OFCl 


BO 


IE 




0FC3 


3G 


FQ 





5S2 PAiE 
333 •••••«•••••«-••• 

33* riNnv« 
SS5 
356 

337 FNt>LP» 
33B FINDLP 
53V 
560 
361 
362 

363 LOP FN 
M4 
565 
366 
367 
368 
369 
570 

571 NOT t T 
372 
373 
374 
373 
576 
377 

37B FOUNDS 
379 ADJWPT0 
590 
591 
383 
383 

584 ADJflGNE 
585 

386 SEC 

387 RT3 
3S8 NOTFND CLC 
5B9 RTS 
590 ••••••••• 



UDA VARTAD 
UPl VARTAD *1 
LfiV mo 
ST* L0WTR-1 
STA LOUTH 
CPU ARYTAD+1 
DNE LOP FN 
CAP ARVTAB 
BE0 NOTFND 
LDA VARNAM 
CMP <L0WTR(.> 
BNE MOT IT 
LDA VARMAM>1 
INV 

CMP (LOUTRt. > 
BEQ FOUNDS 

r-Ev 

CLC 

LDA L.0WTR 

ADC *7 
BCC FINDLP 
I NX 

BNE FNDLPX 
BRH 

LDA «2 
CLC 

ADC LOWTR 
LDV LOWTR- 1 
BCC ADJD0NE 
INV 

STA VARPNT 
STV VARPNT* 1 



591 
392 
393 
394 
595 
596 
397 
393 
590 
600 »••--.. 
601 

602 USRNAMS 

603 

O0A DFt_TS 

603 

606 

607 

608 

609 

610 

61 1 

612 

613 SETiST 
614 

615 ISTAIL 

616 

617 

61B 

619 

620 

621 NXT1 

622 

623 

624 CETLTH 



CET U5R NAMES FROM* 
MIS CALL LINE AND • 
USE THEM* INSTEAD ■ 
QF THE DEFAULTS • 
THE USER ENTERS * 
THE NAMES IN FIXED- 
POSITIONAL ORDER - 
AS FOLLOWS • 
DX. NX. 1%. ft • 



I. A SET UP 
DO CAPRV TO HI 

SET • _ - 
INSURANCE' 



PACE 




EQO « 




LDX R7 




LDA DEFALT, X 




5TA VNAMTAB. I 




DER 




DPI DFLTS 




jsb CMPcar 


1 CET NEXT CMR 


ONE -.3 




BT5 


.EXIT. END OF STMT 


JSR I5LEIC 


. A LETTER 1 


BCC CETLTR 


.»«. IGNORE IT 


JER STDRIT 


1 VES . USE 


DEO UNARRTS 




JSR MVCMCET 


. GET N£<T 


BCC SET 2ND 


• DIGIT : - 


JSR ISLETC 


A LETTER" 


DCS SET2ND 


. *E5. USE 


CMP »»2C 


. NO. A COMMA - 


DUE ISTAIL 


■MOT COMMA. ICND9E 


I NX 


. * COMMA SAYS NO 2ND 


CPX 117 


. AM I DONE" 


BCS UNAMRTS 


1 VEP 


JSR MYCHCET 


. FIND A LTR 



I 

■ 




e 
e 



116 



h 
U 



4 
< 

•4 
* 

•i 
* 
•* 

-i 
•i 

if 
4 
■■i 
4 
4 
4 
=1 


'•4 
•1 



0*C6 


r- 


7D 




625 




JSP 


I El E 1 c 


A LETTER* 1 


0FC9 


3'.- 


£0 




626 




BC5 


5ET15T 


VES DO NEXT D*»E 


0FC8 


C9 


SC 




627 




CMP 


RISC 


. A COMMA 7 


OFCD 


M 


c 4 




628 




BNE 


CETLTR 


. NO. IC-ORE 1 


OFCF 


EB 






629 




I NX 




'ES SKIP THIS NAME 


OF DO 


I B 






630 




CLV 




. ALUAVS 


0FD1 


30 


r.T- 




631 




8VC 


NXTX 


. TA*£N ' 


CFD3 


20 


E7 


Of 


632 


SETJND 


JSR 


STOP I T 




0FD6 


FO 


- '-< 




633 




BEQ 


UNAMP T S 






20 


FO 


OF 


634 


: j *• r 


JSR 


MYCHuET 




r>i 


C9 


3C 




633 




CMP 


R*2C 


1 IS IT A CQMM*" 


OFDD 


M 


F9 




636 




SNE 


5CANC 


1 NO. KEEP LOOKI'.S 


OFDF. 


FO 


E3 




o37 




BEO 


CETLTR 


. VE5. BEGIN AGAIN 


WEI 


20 


r ? 


OF 


638 


■- ".a**" " 3 


JSR 


MYCHCET 


OE T NE X T 


0FE4 


~c 


FD 




639 




BNE 


UNAMR T S 


•FIND END OF STM. 


QFE6 


6 






640 




RTS 




1 JUST IN CASE 


C*£7 


E B 






641 


STDRIT 


INI 






0FE8 


09 


t - 




642 




OR A 


•»80 


. MUST BE ON 


OF EA 


9D 


09 


OC 


643 




STA 


t ill a UT A fl ■ 

VNAMTABi 1 




Attn 
Or En 


EC 1 


- ~ 




644 




CPX 


*7 




OFEF 


tiO 






643 




RTS 






OFFO 


SO 


Bl 


00 


646 


MYCHCET 


JSR 


CHPGET 


. SET CHP 


OFF 3: 


1)0 


03 




647 




BNE 


••4 


NOT END OF TE' 1 


0FF5 


68 






64Q 




PLA 






0FF6 


68 






649 




Pla 




1 CLEM 1ST LEVEL RTE 


OFF 7 


60 






630 




RTS 




. RTM TO CALLER OR HIS 


OFF 8 


C4 


BO 




631 


DEFALT 


DFB 


*C4, »90 




OFFA 


CE 


BO 




632 




DFD 


•ce. wo 




OFFC 


DB 


SO 




653 




DFB 


»D8. 180 




OFFE 


D9 


30 




654 




DFD 


»D9. BBO 





••• SUCCESSFUL AS5EMBLY NO ERRORS 



UTILITIES 



0000 








1 


■ 








0000 








2 


•VARIOUS 3IT PAR HI-RES ROUTINES 


0000 








3 


•OV RAVE n 


LINCER 




0000 








4 


•CQPvpIOMT 


APPLE COMPUTER CO 




0000 








9 


» JUNE 


979 






0000 








6 


• 








6000 








7 




ORO 


•6O0O 




6000 








B 




OBJ 


S2000 




6000 








9 


HBASL 


EGU 


too 




6000 








10 


MS ASH 


EOU 


•Ol 




6000 








11 


HMAS* 


EQU 


•02 




6000 








13 


ZTEM 


EOU 


•03 




6000 








13 


XOL 


eou 


•2FF 




6000. 








14 


XOH 


EOU 


•2FE 




6000 








13 


VO 


EQU 


•3FR 




60G0 








16 


FLOU 


EQU 


•2FC 




6000 








17 


FLOH 


EQU 


•2FB 




6000 








18 


XL 


EQU 


FlCL 




6000 








19 


XH 


EQU 


FLOH 




6000 








20 


• 








6000 








21 


•WHITE PICK OFF 






6000 








22 


• 








6000 


ba 






23 


WHITE 


TXA 




SAVE X. V AMI ZPC 


oOOl 


48 






24 




PMA 






6O03 


99 






39 




TYA 






6003 


~~. 






26 




PHA 






6004 


A2 






27 




LRX 


••3 




6006 


D5 


oo 




29 


SUP 


LDA 


•00. X 




6008 


48 






-■ 




PHA 






6009 


CA 






30 




DEI 






600A 


10 


FA 




31 




BPL 


5LP- ZPC 


SAVER 


60 OC 


AD 


FF 


02 


33 




LDA 


XOL 


SELF MODIFY 


6CCF 


BR 


ia 


60 
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